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EXECUTIVE SUMMARY

The ACS site is a 33-acre parcel of land, including a currently active chemical
manufacturing plant located at 420 South. Colfax Avenue in Griffith, in the northwest .
comer of Indiana. The Site began reclaiming spent solvent wastes in 1955, and' continues
to manufacture specialty chemicals. Based on the findings of an RI/FS and subsequent
studies and groundwater sampling, three primary contaminant source areas have. been
identified at the Site: the On-Site Containment Area, the Still Bottoms Pond Area, and the
Off-Site Containment Area. Identified contaminants of concern include volatile organic
compounds (“VOCs”) in the soil and groundwater and PCBs in the soil. This Site was

placed on the National Priorities List in 1984 and a Record of Decision (“ROD™) was

issued on September 30, 1992. The ROD specified groundwater pump-and-treat, low
temperature thermal treatment (“LTTT”) of buried waste and contaminated soits, in-situ
vapor extraction (“ISVE™) of contaminated soils, drum removal from  the On-Site
Containment Area and groundwater monitoring for remedial action at the Site.. This

~ document outlines an alternate remedial action which replaces the LTTT with a more

extensive containment and ISVE application which is equally protectlve and more
technically and cost effective than the LTTT :

Groundwater pump-and-treat and groundwater monitoring have already been implemented
to some extent at the site. In addition, a polyethylene and bentonite slurry containment
barrier was constructed around the Site source areas. One foot of clay cover has also been

~ placed on the Off-Site Containment Area. These containment measures effectively isolate.

the source areas from further contaminating the groundwater In response to the ROD
requirement for LTTT, a materials handling and LTTT study were undertaken to determine
the feasibility of LTTT at the Site. The results of the study determined that even though-
LTTT can be effective at treating organic compounds, implementing the technology at the
ACS Site would be. extremely difficult based on complications with buried debris, .
municipal waste, fugitive vapor loss, and potential for explosions during excavation and

‘treatment. Therefore, an alternate to manage the organics at the Site needed to be

developed.

The alternate remedy incorporates the groundwater pump-and-treat and ISVE requirements

of the ROD, and will meet the general remedial objectives of the ROD. ‘The alternate
remedy approach includes the following components:

. Enhancement of the current containment systems in the Still Bottoms Pond and
Off-Site Containment Areas by covermg to reduce infiltration and prevent dlrect
-~ contact with contaminants. h

» Mass removal of mobile VOC contaminants through the use of ISVE in the Still
Bottoms Pond and Off-Site Containment Areas.

« Elimination of a primary potential source of contaminants by excavating drums
from the On-Site Containment Area and disposing of the contents off-site. °
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» Removal of the PCB-impacted sediments in the wetlands area by excavating
sediments and consolidating them on-site in a contained area.

. Continued operation of the groundw'ater pump and treat system.

« Enhanced bio-remediation and long term . ‘monitoring of the contarmnated
groundwater at the Site

Application of ISVE to remove VOC contaminants will be conducted first in the Off-Site
Area, where there is sufficient vadose zone to implement ISVE. In addition, the water table

‘will be lowered in this area while the ISVE system is running to expose additional

contaminants to the ISVE and thereby increase the mass of VOCs removed. A phased -
approach to ISVE start-up will be implemented, so that the vapor treatment system for the
ISVE system can be optimized and operated as efficiently as possible. Once the ISVE
system is optimized with the lowered water table in the Off-Site Containment Area, the:

ISVE system will be applied to the second significant source area; the Still Bottoms Pond

Area. The water table will also be lowered in this area to increase the effectiveness of the ’
ISVE application. Again, a phased approach to start-up will be conducted to max1mlze the ~
treatment system efﬁc1ency and optnmze contaminant recovery.

‘Both the Still Bottoms Pond Area and the Off-Site Containment Area will be covered with

an impervious material which will provide a surface seal for the ISVE system, reduce
infiltration of rainwater and prevent direct contact with exposure to contaminants and
vapors from those contaminants. The initial cover layers will be installed as part of the
start-up of the ISVE systems. Once the ISVE systems are in place and have been
optimized, the final layers of the covers will be installed. S

The ISVE system will continue to be applied to the two contaminated soils areas, the Off-
Site Containment Area and the Still Bottom Pond Area, until data indicates that the system
is no longer removing significant masses of contaminants as demonstrated by reaching the
asymptotic limit of the VOC recovery rate. Current estimates indicate that the systems will
be. applied for approximately 10 years, and pulsing or other operational modifications will
be considered to maximize efficiency and minimize supplemental fuel use, reducmg the
total emissions. from the off-gas treatment system(s).

Coordination of the remedial actions with the ongoing chemical plant operations will be -
required as long as the chemical plant continues to operate on-Site.” The chemical plant
currently uses the Still Bottoms Pond Area and several adjacent areas, which will be
covered and treated with ISVE, for transport and some operations. The need to modify the
remedial actions to accommodate contmued operatlon of the plant may result in' modified
work schedules and costs. '
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The.alternate remedy is a robust system, capable of complying with the ROD objectives fof

remedial action at the Site. The combination of continued groundwater pumping and
“treatment, covering for containment, ISVE for source reduction, and source removal inthe

On-Site Containment Area and wetlands, will adequately address the risks at the Site.

')
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1.0 INTRODUCTION

This document presents the conceptual design for an alternate final remedy at the American

-Chemical Service (ACS) site. The ACS site is a-33-acre parcel of land, including an active
chemical manufacturing plant located at 420 South Colfax Avenue in Griffith, in the - -

northwest corner-of Indiana. This Site was placed on the National Priorities List in 1984
and a Record of Decision (ROD) was issued on September 30, 1992. The ROD required
treatability studies and indicated Low-Temperature Thermal Treatment (LTTT) would be
used for treatment of buried waste in the Off-site Containment Area and for VOC
contaminated soil unable to be treated by in-situ soil vapor extraction (ISVE). -The results
of the 1997 Material Handling and LTTT treatability studies (1,2) showed that LTTT
treatment would not safely achieve the goals of the ROD. Therefore, at the request of U.S.

. EPA, an alternate final remedy has been developed.

1.1 SITE LOCATION AND SURROUNDING AREA

The Site is borderéd on the east and northeast by Colfax Avenue as shown on Figure 1. An
abandoned leg of the Chesapeake and Ohio Railway bisects the Site in a northwest-

- southeast direction, between the fenced ACS operating facility (north) and the fenced Off-

Site Containment Area (south). ACS now owns these tracks and operates them -strictly for
holding and switching tank cars. The Site is bordered on the south by the Griffith
Municipal Landfill (closed) and the abandoned Erie and Lackawanna Railway. On the
north, the Site is bordered by the Grand Trunk Railroad and to the west by wetlands areas.

_ Approximately 33 acres are present within the Site, with the on-site area (ACS operating

facility) covering 15 acres, and the Off-Site Containment Area and Kapica-Pazmey Area (at
the southern end of the Site, where a former drum recycler was located) covering 13 acres.
The wetlands to the west of the Site make up approximately 5 acres.. '

1.2 SITE BACKGROUND

The site began operations in 1955, with reclamation of spent solvent waste. The site
accepted solvent mixtures containing alcohols, ketones, esters, chlorinateds, aromatics,
aliphatics, and glycols which contained various residues. Other processes ‘that have
operated at the site since 1955 include specialty chemical manufacturing in small batches,
burning of still bottoms and non-reclaimable materials in incinerators (1965-1970),
epoxidation and bromination operations, and storage and blendmg of waste streams for

ACS’s secondary fuel program.

- The approximate area of drum storage was a 250-foot by 450-foot parcel, located in the

northern third of the fenced ACS facility. The drum storage area was visible in a 1970
aerial photograph However, an aerial photograph from 1973 indicates that.the area was
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clear with no.sign of drums on the ground surface. Approximately 400 drums containing
sludge and semi-solids of unknown types were reportedly disposed of inside the.plant (this -
area was named the “On-Site Containment Area”) =

From 1988 to 1992, a Remedial InVestigatio’n/Feasibility Study was conducted at the Site.
In 1992, a ROD was executed which described the remedial action to be implemented on

the site. The remedial action identified in the ROD is discussed in Section 2 of this Plan.

During the RI in the late 1980s, a test pit was excavated in the On-Site Containment Area,

" where drums were thought to be buried. Drums were found to be buried on their sides,

stacked 3-high and closely packed together. Various liquids were observed in soil
surrounding some of the drums, such as brownish water, and an oil-like liquid. In addition,
a viscous blue liquid was observed leaking from several drums. The majority of the drums
were noted to be dented and corroded, but largely intact. . Construction activities conducted
during installation of the Perimeter Groundwater Containment System (PGCS) and Barrier
Wall Extraction System (BWES) verified the presence of buried drums stacked 3-high in
the. On-Site Containment Area. A geophysical investigation was subsequently conducted
in February 1998 to determine the extent of the buried drums in the On-Site Contamment
Area. Based on past RI results, recent construction activities, and the 1998 geophysical .

_ investigation, two areas of buried drums were identified, and are shown on Figure 1.

The Still Bottoms Pond Area, located in the central portion of the ACS facility, served as a
repository for still bottoms waste from the solvent recycling process. This area contained a
pond and “treatment lagoon” where still bottoms were disposed. The pond and lagoon
have since been filled in with drum carcasses, rubble, soil, and other debris. During the RI,
many borings were advanced in this area, and the concentrations of contaminants in the
area indicate that it is a significant source area on Site. Further description of the extent of
contamination is included in Section 1.3. .

The wetlands to the west of the ACS facility were investigated in 1996 to determine the.
extent of impact from facility operation on the wetlands. Analytical samples collected
during this investigation indicated that certain localized sediments in the wetlands area
were contaminated with polychlorinated biphenyls (PCBs). These PCBs likely were
transported from the facility via surface water runoff from the facility which dramed into
the wetlands areas.

“The Off-Site Area of the Site is located south of the ACS facility railroad tracks and

encompasses the Off-Site Containment Area and the Kapica-Pazmey building area. A large
portion of the Off-Site Area is essentially a continuation of the Town of Griffith landfill.
During the RI, installation of soil borings indicated contaminated areas in the central and
southern portions of the Off-Site Area. The barrier wall construction, because it required
excavation of several hundred feet at the perimeter of the Off-Site Area, verified the
landfilled nature of the area. During the Material Handling/LTTT Study, a portion of the
central Off-Site Area was found to contain many deteriorated drum carcasses and parts.
This area is also a significant source area on Slte :
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In February 1997, as part of the expedited interim remedial measures, a groundwater pump
and treatment system was installed in the wetland area. The pumping system referred to as
the Perimeter Groundwater Containment System (PGCS), provides containment for a
groundwater plume in the northwest portion of the Site. In addition, a .groundwater
treatment system, including phase separation, UV/oxidation, precipitation, filtration, air
stripping, and carbon adsorption, was constructed to treat groundwater from the PGCS..

In 1997, a continuous barrier wall was installed around the On-Site Containment Area, the
ACS operating facility, the Off-Site Containment Area and the Kapica-Pazmey Area. The
barrier wall encloses the known source areas at the Site. A groundwater extraction system
inside the barrier wall, comprised of eight 100-foot long extraction trenches, was installed -
to maintain a hydraulic capture zone within the barrier wall, and is referred to as the Barrier
Wall Extraction System (BWES). Groundwater from the BWES is also treated in' the
groundwater treatment system. ' ' ' i o

- The PGCS has been operated since March of 1997, and the BWES was started-up'in May

1997. Groundwater from these systems continues to be treated through the ‘groundwater
treatment system. Based on the performance data collected to date, these interim systems

- have successfully, isolated the source areas of the Site thus preventing further off-site

groundwater contamination from occurring and providing active treatment of groundwater
from within the barrier wall (BWES) and in the northeast portion outside the barrier wall
(PGCS) :

1.3 WASTE CHARACTERIZATION -

The interim remedial measures cut off the groundwater migration pathways fro_:m'the source

- areas and provide mass removal and treatment of contaminated groundwater. However, the
soil contamination source areas have been contained but. not directly treated date/.

Therefore, to fully understand the conceptual design process, the source dreas will be
discussed here. The source areas, in general, are those areas that contain “buried waste,”

defined in the Statement of Work (SOW) section of the ROD as those areas of
contamination with VOC concentrations greater than 10,000 mg/kg or PCBs concentratlons.
greater than 10 mg/kg. In addition to the primary source areas, areas of “contaminated

“soil,” defined in the SOW as concentrations in excess of clean-up goals but less than those
" defined as buried waste, exist near each of the source areas.

It is important to note that the SOW anticipated a remedial action involving LTTT and a .
residential end-use for determining the risks at the Site. However, based on results from
the Materials Handling/LTTT study and the revised Baseline Risk Assessment (not yet
approved by U.S. EPA), the remedial action is not expected to include LTTT. The risk
calculations will be based on industrial end-use for the Site as stated by the Agency.
Therefore, the clean-up goals will likely be modified from those listed in the current SOW.

To gain a better understandmg of the primary source areas addressed by the conceptual
de51gn each of the areas of concern are discussed below.
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‘ 1.3.1 Source Areas

The primary identified source areas at the Site, presented on Figure 2, are:

‘1. The On-site Containment Area. According to the ROD, approximately 400 drums
of unknown sludges and semi-solids were suspected to be buried in the On-site
- Containment Area. Subsequent geophysical surveys indicate that:the On-Site

~ Containment Area may contain between 1000 and 2500-drums. '

2. The Still-Bottoms Pond Area. This area includes the former Still Bottoms Pond,
treatment lagoon #1, and adjacent contaminated areas of the ACS facility. The
Still Bottoms Pond Area received still bottoms waste from the solvent recovery
process. The pond. and lagoon were drained and filled with ¢rushed drums
containing sludge materials, along with miscellaneous rubble and debris. A cross

- section, illustrating the contaminant concentrations by depth in the Still bottoms
Pond, is shown on Figure 3. :

3. Off-site Containment Area and Kapica-Pazmey Area. The ROD reported that the
. Off-Site Containment Area received wastes that included 20,000 to 30,000
punctured, crushed drums, general refuse, on-site incinerator ash,-and a tank truck
containing solidified waste paint for disposal. The Materials Handling/LTTT

. Study, October 1997, indicates that up to 50,000 drums, predominantly crushed

_ and non-intact, could be buried within the Off-Site Containment Area. The area
surrounding the Off-Site Containment Area, to the west and south is contiguous
with the City of Griffith Landfill and contains landfilled wastes. A cross section

through the Off-Site Containment Area, is shown on Figure 4. The Kapica- -
Pazmey property has -impacted soil from direct disposal as a result of a drum |

washmg area.

Conta'mmated gro_undwater has migrated off-site in the shallow aquifer. The areas of
groundwater impact outside the barrier wall include an area to the north referred to as the

North Area and an area to the south/southeast referred to as the South Area. Further

discussion of these areas is presented in Section 7.

14 CHEMICALS OF CONCERN

The chemicals of concern which impact the groundwater at the Site are volatile organic
compounds (VOCs) including chlorinated hydrocarbons and benzene, and some semi-
volatile organic compounds (SVOCs). The interim 'expedited remedial measures
implemented in 1996 and 1997 have contained much of the groundwater plume, and have
isolated the sources of groundwater contamination from further migration. Chemicals of
concern that are present in the soils and waste at the Site are primarily VOCs and PCBs,

" and these will be addressed in the conceptual de51gn descrlbed herein.
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1.4.1 Volatile Organic Compounds _
To determine the areal and vertical extent of total VOC contamination, analytlcal results

~ from soil samples collected during the RI and subsequent investigations were used to plot -

the areas shown on Figure 2. Boundaries of the VOC contamination were defined by
evaluation of the sample concentrations and the sample locations. A concentration of

10,000 ppm was uSe_d to define the outer boundaries of buried waste, as defined in the

ROD. ' Iso-concentration lines were also defined at 1,000 ppm and 100 ppm (shown on
Figures 3 and 4). The majority of the VOC contamination lies within . the On-Site
Containment Area (associated with the drum burial), the Still Bottoms Pond Area (as a
result of the solvent recovery waste disposal), and the Off-Site Containment Area
(associated with the punctured drum and waste disposal).

Once the areal and vertical extents of contamination were established, the total VOC mass
in each source area was estimated for use in the ISVE models and to determine at which
depth a majority of the mass is located. The mass was calculated from the average VOC
concentration. of .the soil samples within the boundary of a given area. Where
concentrations were reported as ND (not detected), the concentration of the. contaminant
was set equal to the detection limit, to produce conservative results. The' actual -mass

however, is unknown because the calculation is based on soil boring data. Review of the

boring data shows that the soil sample concentrations vary in that there are samples of high
concentration next to samples of lower concentrations. This variability indicates that there
are localized areas of VOCs within areas of relatively unimpacted soil; typical of areas with:
buried drums, sludges and debris. Because of the variability, an accurate estimate of mass
is not p0551ble

Details of the calculation are provided in Appendlx A.

14.2 Polychlormated Biphenyls
The source areas for PCBs are generally limited to the Still Bottoms Pond Area , the Off-

~ Site Containment Area, and the Kapica-Pazmey Area (Figure 1). The areal and vertical

extents of PCBs were determined based on the RI soil sample analytical data. The PCBs
present in the Still-Bottoms Pond Area are at or near the surface and based on the revised
Risk Assessment, pose an unacceptable risk to the future workers at the Site. There were

. also some detections of PCBs south of the Still Bottoms Pond Area, but these detections

were generally at depths of between 15 and 20 feet. These PCBs do not pose an
unacceptable risk because of their burial depth. As mentioned in Section 1.2, PCBs were
also detected in the sediments in the wetlands west of the Site, probably due to the off-site
transport of PCB-laden sediment via storm water runoff from the Site.

PCBs were also detected in the Off-Site Area, although the detections of PCBs in this area -
were more random than in the Still-Bottoms Pond Area, as might be expected in a

landfilled area. Because of the nature of waste placement in this area,. the PCB

contamination is hkely not contiguous throughout the area.
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143 Inorganics

The prlmary areas of inorganic contamination on Site contain lead concentratlons in excess

- of 500 ppm and are located in the Still Bottoms Pond Area, the Off-Site Containment Area,

and the Kapica-Pazmey area. Detected lead concentrations in the Still Bottoms Pond Area
were detected in excess of 500 ppm in two test pits and one soil boring. This area lies

within the PCB-contaminated area, and will be covered. Concentrations of léa_d in excess

of 500 ppm were detected between 3 and 10 feet in the Kapica-Pazmey area and between
10 and 15 feet in the Off-Site Containment Area, both of which will be covered. A single

test pit excavated in the On-Site Containment Area contained lead in excess of 500 ppm.

1.5 RISK ASSESSMENT

The findings of the risk assessment, once approved by U.S. EPA, will be summarized here.

)
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2.0 CONCEPTUAL REMEDIAL WORK PLAN.

According to the ROD under current-use scenarios, the primary risk of exposure from the
site contammatron would be through:

1. Incidental ingestion, inhalation of vapors and dermal contact with contaminated
groundwater )

2. Inhalation of vapors: from subsurface releases and fugitive dust from surface
*  contaminants

3. Ingestion and dermal contact of contaminated soil, and

4. Ingestion and dermal contact with contaminated media in the wetlands, surface
water and sediment in the site’s drainage ditches.

For future-use scenarios, risk from exposure could occur from ingestion, dermal contact
and inhalation from the contamination in the groundwater soil, vapor emissions, and
surface water. '

. The risk scenarios are based on a residential property use at a 10° Target Cancer Risk and a

Hazard Quotient less than 1. Remediation levels were established based on these risks and _
presented in the SOW. Based on the revised Baseline Risk Assessment, the residential use
scenario for the Site is not appropriate, because of the industrial zoning on the property and
the landfilled nature of the Off-Site Area. Treatment of the contamination at the Site to

" address a residential risk level would not provide benefits to the community, given that a

removal action would have a much greater short-term risk without the long term benefit of
significant additional risk reduction. (See Exhibit 1 Report on Short-term risk attached
hereto). Therefore the original ROD remediation levels and the remedy itself need to be

modified to reflect the industrial use scenario.

2.1 ROD REMEDY
The following m'ajor remedial action components were established in the original_ ROD:

1. Groundwater pumping and treatment to “dewater the site”™ and contain the -
groundwater plume; :

2. Excavation and off-site incineration of the 400 drums in the On-Sité Containment
" Area; -

~ 3. Excavation of buried waste for LTTT;
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4. In-situ soil i/ap_or extraction (ISVE) pilot study of buried wastes in the On-site
Area; ' :

5. ISVE of contaminated soils;

6. Continued evaluation and monitoring of wetlanris, and if necessary, remediation;
7. Long terrn'. groundwater monitoring; |

8. Fencmg the Site;

9. Implementation of deed arrd access restrictions and deed notices; and

* 10. Private  well samplmg with possible wells. closures or groundwater uses
advisories.

Several of these actions have already been completed or implemented at the site:

1. Groundwater pump and treat system
6. Evaluation and monitoring of the wetlands
7. Groundwater monitoring program
8. Fencing the Site

9. Implementing deed and access restrictions and deed notices, and
10. Private well sampling program

" In addition, a containment barrier wall was constructed around the Site source areas. The

barrier wall contains the Site source areas and the contaminated groundwater beneath the
site. One foot of clay cover has also been placed on the Off-Site Area. Other actions will

- be implemented as part of the proposed conceptual remedy:

2. On-Site Containment Area drum removal and off-site disposal

6. Excavation of PCB contaminated sediments in the wetlands for on-site
consolidation '

4.,5. In-situ soil vapor extraction

Conceptual Design Document August 1998 . ACS RD/RA Group
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The alternate remedy is required because of the results of the 1997 Material
Handling/LTTT Treatability Study, which was conducted to evaluate the technology as a
remedy. The results of the study showed that even though LTTT can be effective at
treating organic compounds, implementing the technology at the ACS Site would be
impractical based on the following findings: -

« A severe explosion hazard would exist from the excavation, Handling and -
treatment of VOC-contaminated material. . This is especially the: case in the
treatment system off-gas unit, where high concentrations of organic vapors could
build, due to heating the soil to be treated.

. Approximately half of the contaminated material in the Off-site Containment
Area contained municipal waste that was covered or commingled with soil. The
amount of municipal waste was estimated to be 30 to 60 percent by weight. Since
municipal waste  is not amenable to LTTT, it would have to be managed

~ - separately, cleaned of the chemicals of concern, and disposed off-site. Steam
cleaning, as required by the ROD, is not practical on municipal waste. Therefore,
other management options for the waste would have to be investigated.

« Approximately 65 percent of the VOCs were lost as fugitive emissions during
" sample preparation for the treatability study, which implies that VOCs similarly
will be lost as fugitive emissions during full-scale handling and blending
operations. This situation would be inconsistent with controlling vapor emissions
- during excavation and would require an extensive engineered system in an

" attempt to minimize the short-term risk to the Site workers.

- The L’I‘TT study concluded that it would be necessary to de_velop an alternate remedy to

manage the organics.. Many separate treatment technologies were evaluated in the 1992
Feasibility Study (3). Table 1 presents a screening matrix for the technologies evaluated,
and shows that various technologies were screened out based on effectiveness,
implementability, cost, or other criteria. As indicated in Table 1, there are a number of
technologies that remain following the screening process and the alternate remedy
mcorporates all of them.

BeCause of the Industrial/Commercial nature of the Site property, a final remedy that
consists of removing principal threat by source reduction, process waste treatment and
containment should be acceptable under the NCP. Therefore, the followmg alternate
remedy has been developed for the Site.

" Conceptual Design Document 'Augusl 1998 - ACS RD/RA Group

Page 9



Table 1: Technologies Evaluated During Feasibilty Study B |

_Reasons for Screening Out Technology

Technolz)gy,‘ ' ' . ' "Regulations | Not Reducing Ques(ion_able " Difficult to
- - Media| Not Protective Prohibit TMV Effectiveness | = Cost Prohibitive

Ex-Situ Bio Treatment

Air Stripping

of o|'alo

WAWNN0Q UF1SaQq jtmdasuo)

Ex-Situ Steam Stripping
GAC Adsorpti

lon Exchange

POTW Treatment
In-Situ Steam Stripping X
o . X
X _
> to
Y 5 X X
6|2 X X
1= % Ex-Situ Bioreactor / Landfarming X X X X
Off-Site Incineration X '
) X X
On-Site Incineration ) X ’
, X
Off-Site LTTT X X . X
X X .
On-Site LTTT - X, X
' ) . X X
In-Situ Vitrification X X - X X
- X X X
~ |Ex-Situ SVE X S X X
: X X X

Ex-Situ Solvent Extraction

In-Situ Fixation
In-Situ Radio Frequency

G = Groundwater BW = Buried Waste o SS = Soil and Sved_i'_mer.\t

anoin Yi/ay SOV



2.2 ALTERNATE REMEDY

The remedial action objectives established in the ROD for the Site are:

1. Minimize exposure to contaminated soil, groundwater, buried drums/liquid
wastes/sludges or other substances which would result in a risk greater than the
acceptable risk range identified in the ROD;

2. Restore groundwater to applicable state and federal requirements;
3. Reduce migration of contaminants off-site through water, soil or other media, and

4. Reduce the potential for erosion and possible migration of contaminants via site
~ surface water and sediments. :

To achieve these objectives, under the Alternate Remedy, the items listed 'in the ROD
remedy would be implemented, except for LTTT of the contaminated wastes and soils.
The risks posed by the contaminants at the Site will be addressed as follows: :

1. Incidental ingestion, inhalation of vapbrs and dermal contact with contaminated

' groundwater will be prevented through containing the groundwater with the
existing barrier wall, covering the Site, containment of groundwater plume, and
groundwater pumping and treatment to remove contaminants.

2. Inhalation of vapors from subsurface releases and fugitive dust from surface
- contaminants will be prevented by covering the source areas and treating
. subsurface contaminants with ISVE.

3. Ingestlon and dermal contact w1th contammated soil will be prevented by
~ covering the Site source areas. . : X

4, Ingestion and dermal contact with contaminated media in the wetlands, surface
' water and sediment in the site’s’ drainage ditches will be prevented by covering
the source areas and excavating the contaminated sediments in the wetlands.

The ‘Alternate Remedy has the following elements: 1) source (mass) reduction, 2) treatment
of process wastes, and 3) containment of wastes.. These elements will serve to eliminate

contaminant migration from source areas and reduce potential human' exposure to
acceptable levels. The proposed Altemate Remedy consists of: :

e ISVE in the Still Bottoms Pond Area (source reductzon and prevention of vapor -
migration), '

« ISVE in the areas of VOC impact in the Off-Site Contamment Area (source
reduction and preventzon of vapor migration),

Conceptual Design Document August 1998 - ACS RD/RA Group
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« Treatment of extracted vapor (vapor control),

Installation of an engineered cover over the areas containing buried waste (containment and
prevention of direct contact with impacted soil and vapors). '
In addition, the expedited remedial actions that currently contain the source areas and
groundwater, including the PGCS, BWES, and barrier wall, will continue to operate as part
of the proposed alternate conceptual remedy. The following items will be conducted or
continued in accordance with the ROD: -

Excavation and consolidation inside the barrier wall of the PCB éon‘tamin_zited
sediments from the wetland area,

+ Removal and off-site disposal of the intact drums in On-site Containment Area,

o Continued groundwater pumping from the PGCS.' and BWES and treatment
through the groundwater treatment plant in accordance with the -performance
standard verification plan (PSVP) for the groundwater treatment system,

o Long term groundwater monitoring, in accordance with the Agency-approved
groundwater monitoring program, and

+ Private well sampling, in accordance with the Agency-approved groﬁndWater
 monitoring program. " - '

The proposed Remedial Components are shown on Figure 1. The remainder of this

document presents descriptions of the individual components for the proposed alternate
conceptual remedy.
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3.0 IN-SITU SOIL VAPOR EXTRACTION

In-situ soil vapor extraction (ISVE) technology is a physical mechanism ' designed to
remove VOC compounds from contaminated subsurface media. ISVE is operated by
applying a vacuum-induced air flow through the subsurface, to remove the vapors in the
pore space. The initial mass removal is through advective flow regime, in which the vapors
present in the pore space of the soil are removed. Once the initial soil vapors are removed,
ISVE is limited by the rate at which VOCs, absorbed on the soil particles, trapped in the
pore space as liquid, and dissolved in the pore water, partition (volatilize and diffuse) mto .
the pore space. This i is referred to as diffusive flow regime.

Because the barrier wall already contains the source areas at the Site, the main objective of
ISVE at the ACS Site is mass reduction in these source areas by extracting mobile VOC
contaminants from below the ground surface. The source’s mass reduction will be from
preferential air and water flow pathways, where contaminants, if their physical and

.chemical characteristics are such that they are mobile, will migrate. Certain compounds

such as VOCs have characteristics that make them mobile. Other compounds, such as
semi-VOCs, have characteristics that typically make them less mobile or immobile.
Mobile-characteristic contaminants, which are not within these preferential flow pathways,
will not likely migrate because they are trapped within the soil/debris/drum matrix. If they -
do migrate, they will migrate. to preferential pathway and will be removed through the
ISVE (if in vapor form or product form) or groundwater extraction system (if dissolved in
water or in product form). Either way, the mobile contaminants are still within the
containment area. Immobile contaminants in the containment area are not a priority
because they will. not mobilize from the source areas through the preferentlal flow
pathways and are therefore contained. :

Applying ISVE to the source areas will decrease the mobile mass of contaminants so that
they cannot migrate to groundwater within the barrier wall. This reduction, in conjunction
with the barrier wall and groundwater pump and treat system, will further reduce the
potential for off-site migration. In addition, ISVE will reduce the opportunity for vapor
contact through the ground surface by reducing the vapors in the subsurface and minimize
the VOC loading in the treatment plant by removing VOCs before they dissolve into the
groundwater. This remedial component is consistent with the objectives- of -the final
remedy for the ACS Site, as defined in the ROD, to address principle threat by reducing the
risk of exposure to contaminated vapors and reducing the potential mlgratlon of mobile

contammants to the groundwater.
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31 AREAS TO BE TREATED WITH'ISVE .

As discussed in Sectlon 1.3, the areas contammg ‘high VOC concentrations ‘are found in
four primary areas: : : ‘

o On-site Containment Area
.« Still Bottoms Pond Area

« Off-site Containment Area

« Kapica-Pazmey Area .

In the On-Site Containment Area, the elevated levels of VOCs are coincident with the
buried drums. These drums, based on test pitting during the RI and observation during the
recent construction in this area, are generally intact and are stacked on their sides, three
high. Although the number of drums is likely hlgher than the ROD estimate, drums within
the defined On-Site Containment Area can be removed in accordance with the ROD. The
intact drums ‘will be sent off-site for incineration or disposal, depending on the contents, in
accordance with all local, state, and federal regulations. Section 6 discusses the drum
removal in greater detail. '

For the other three areas of elevated VOC contamination, the percentage of totél VOC mass
present was determined (see Section 1.3 and Appendix A). The percentages of total VOC
mass by area are as follows:

Distribution of Estimated Percentage of Area Soil
Area YOC Mass within | Mass that is Impacted with
: Containment Area ' VOCs
Still Bottoms Pond 65% 1.6%
Off-Site Containment 32% 1.1%
Kapica-Pazmey 3% 0.3%

: As. shown in the above table, the mass of VOC-contaminated soils within the Kapica-

Pazmey Area before the barrier wall was installed represented only 3% of the total VOC
contaminant mass within the soil. Because a portion of this VOC-impacted area was along
the barrier wall alignment, some of the mass was removed during installation of the barrier
wall. Therefore the mass in the Kapica-Pazmey area now represents less than 3% of the
total VOC mass within the barrier wall and only 0.3% of the Kapica-Pazmey soil mass is

~ impacted. ISVE will not be 1mplemented as part of the conceptual remedy for the Kapica-

Pazmey Area.

No.
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3.2 ISVE MODELING

Following ‘determination of the contaminant mass present in each area, the Still Bottoms
Pond -Area and the Off-Site Containment Areas were modeled for application of ISVE.
The purpose of the ISVE modeling was: 1) to determine if ISVE was a feasible remedy,
~and 2) to develop preliminary design criteria. Two screening models, which are
- recommended by the EPA, were used. |

The screening models are Hyperventilate® and BioSVE®. Both models use .simple mass
transfer and partitioning equations such as the ideal gas law. These models estimate mass
_removal under “ideal” conditions, which predict fairly accurate mass removal at initial
startup of the ISVE system, during advective flow. The mass removal during diffusive
flow is not predictable from the models, as the mass removals will decrease over time.
However, understanding this, the models are a useful tool to estimate the feasibility of
ISVE for application at a site. The models also provide preliminary estimates of mass
removal, desired removal rates, achievable flowrates, and other preliminary design
parameters. ‘ ' ; '

The two models were used to answer two different questions regarding the conceptual -
design of the ISVE system. Hyperventilate answers questions related to the ISVE system
design. For instance, What radius of influence (ROI) can be expected? How many wells
~ does the system require? What flow rate is needed per well? What are the initial vapor
concentrations? BioSVE then answers the question: How much removal can be expected
with the system?

The initial model used, Hyperventilate®, was used to estimate feasible flow rates, initial
’ vapor concentrations, and desired and feasible mass removal rates. Then, once these
variables were estimated, the output from Hyperventilate® was used in the second model,
BioSVE®, to estimate a rate of removal over the operational life of the ISVE system, based
on individual contaminants that make up the estimated mass of VOCs. The input
parameters and output of the models and a discussion of how the parameters are defined are
provided in Appendix B. A summary of the input'and output parameters is presented on
Table 1 in Appendix B. The conceptual design of the ISVE system for the ACS NPL Site
was developed from the results of the modeling effort.

The model outputs typically represent ideal and initial conditions such as those that will
likely be observed within the first few weeks of start-up. The model output values
represent maximum design criteria under ideal conditions therefore, the models were used
" to only address the feasibility of ISVE as part of the alternate remedy. Under actual .
operating conditions, especially during steady state removal or the diffusive flow regime,
concentrations and flowrates are expected to be significantly reduced.: For example, the
. mass removal rates are expected to decrease within the first several months as the
accumulated vapor that is accessible to the vacuum is extracted. Often, ISVE systems are
designed based on the model’s ideal and start-up conditions, which leads to an over-
designed system that allows for no flexibility as vapor concentrations decline. Also, in
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, . .

many cases once the vapor has declined, the operation is assumed to be completed. The

system for this site has been designed to address the decline in vapor rates to prevent an .

oversized, inflexible system and a logical approach to develop shut-off cnterla to address
rebound effects is discussed further in Section 3 7 Phased Start-up.

33 'PRELIMINARY DESIGN CONSIDERATIONS

Preliminary design of the ISVE system included consideration of the challenges previously
identified in meetings and conversations with U.S. EPA and IDEM personnel. These
challenges included uncertainties regarding effectiveness of ISVE around buried debris and
garbage in heterogeneous landfills, free product recovery, and “short circuiting” of air flow.

Specific design features related to each of these issues are summarized in the following

paragraphs.

3.3.1 ISVE Effectiveness Around But'ied Debris and Waste
The subsurface at the Site includes buried debris, municipal waste, and other objects that

introduce pockets of air into the subsurface due to imperfect packing of soil. These pockets -
- would represent channels for preferential flow in the subsurface and could’ potentially

dominate the vapor flow pattern induced by the applied vacuum in the ISVE system. - For
this reason, the ISVE system has not been designed to induce uniform vapor flow through
the subsurface, but rather to prioritize recovery of the contarninants in certain areas
depending on the potential for those contaminant areas to impact groundwater and soil
within the barrier wall in the future. This natural prioritization of contaminant recovery (or
preferential recovery) will first remove: the contaminants that have the greatest potential for
future migration.

Preferential recovery occurs because contaminants are recovered first from the zones of
highest vapor flow during ISVE, which is also expected to be the zone of hlghest
contaminant distribution. The concentration of contaminants is likely greatest in the voids
caused by heterogeneities, such as collapsed drums and garbage, because these zones offer

_the least resistance to gravity-driven migration. These are the same zones in which

preferential flow will occur during ISVE. Therefore, preferential flow in these zones
during ISVE will actually optimize initial recovery of contaminants and will provide early

. removal of contaminants from these pockets of highest concentration. The ISVE system

will include valves on individual wells, allowing each well to be used either as a vacuum
extraction point or as a passive air vent to influence the pathways as necessary. .

. 3.3.2 Free Phase Product

Free phase product is a pr10r1ty fot removal from the Slte because free phase product has

the highest potential to impact soil or groundwater in the future. Although small amounts

of free phase product have been observed at the Site during previous investigations, there

do not appear to be large volumes of free phase product at the Site. A sheen has been
.detected in selected wells, but measurable thicknesses of free product have not been

detected in any well. The presence of a sheen in selected wells suggests that free product,

where present, exists only at low volumes that are immobilized in soil above the water
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" table. Highly concentrated areas of free phaée product do not appear to be present because

such areas would likely cause significant downward migration of free product that would
be detectable as measurable thicknesses in groundwater monitoring wells.

Since free product only exists at low volumes where it is found on Site, ISVE is an
appropriate technology to maximize recovery. ISVE provides recovery of volatilized
constituents via a vacuum-induced vapor flow through the vadose zone between the ground
surface and water table and through the dewatered zone. ISVE uses the same above ground
equipment and recovery mechanisms-as bioslurping, which is often mentioned specifically
as a free product recovery technology. As ISVE is operated, vapor will preferentially flow
through the zones with the greatest proportion of void spaces, which may. be caused by
debris or garbage. These zones of preferential flow are likely to also be the greatest areas
of accumulation of free product since free product will similarly migrate according to lines
of least resistance. Therefore, the volatile compounds at the Site are expected to volatilize .
relatively quickly into the flowing vapor stream and recovery of free product will be

: natoptmnzed

3.33 Smearmg
If free phase product is present in the soils floating atop the water table, the potentral exists

for “smearing” this product across the soil matrix. Smearing occurs when a pool of free

phase product is mobilized through the soil and leaves residual product in its path. This
“smear zone” will greatly increase the surface area of free phase product,that will be

" contacted by vapor recovered via the ISVE system. During vapor extraction, free phase
- ‘product is recovered by direct diffusion into the vapor. Since diffusion is proportional to

the surface area of contact between vapor and the contaminants, increasing. the surface area
will directly increase the rate of recovery of the contaminants. Therefore, by “smearing”

this product, if present, across the soil matrix (thereby increasing the surface area of the
_contarmnants) the effectiveness of the ISVE system on these contaminants will be

increased.

3.3.4 - Short Circuiting : .

Short circuiting occurs when a source of atmospheric air is introduced to the subsurface in
which the ISVE system is operating and causes this air to be preferentially extracted instead
of the contaminated soil vapors. Short circuiting is a concern at any site for which ISVE is
considered because short circuiting can causes preferential flow of uncontaminated air
through the system, and thereby reducing the achievable radius of influence. The most
common cause of short circuiting is direct flow of air from above ground into the extraction
well.-because the ground surface is not sealed. This potential for short circuiting will be
minimized at the site because the entire ground surface over the ISVE system will be sealed
with an engineered cover & a minimum. The ISVE system, moreover, is designed to
address a small amount of short circuiting given that individual wells can be adjusted to
reduce or increase flow and vacuum or opened to introduce air into the system at
preferential points, thereby redirecting the preferential flow paths that the atmospheric air
follows.

. ‘ . . N ' . 1
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3.4 DESIGN

The conceptual ISVE design takes into account the concerns with ISVE in waste, short

_circuiting and free product, as well as the results of the modeling and other ! institutional

knowledge about the Site and ISVE. The major components of the ISVE system consist of:

» Extraction wells and piping

o Vacuum blower system

o Condensate removal system

o Extracted vapor treatment system

3.4.1 Extraction Wells and Piping : _ :

The extraction wells will be installed so that the screened portion of the well is within the
source area. The screens will be deep enough to avoid short circuiting ‘of atmospheric air
through the ground surface. ‘'The well diameters will be four inches, which-is typical of

ISVE systems. Smaller diameter wells might lead to higher vacuums and subsequent

mounding of groundwater and larger wells typlcally do not significantly increase treatment
efficiency. :

The ROI for the individual iSVE wells has been estimated to be 30 feet, based on hydraulic
conductivity of undisturbed soil from data obtained during the RI. The 60-foot spacing is a
conservative estimate that coincides with ISVE systems in similar geologic settings.

‘Conservative spacing may be greater, especially given the void space through debris and

the results of modeling described previously. For example, the actual ROI may be greater
in the Off-Site Containment Area where varying amounts of debris are present in the
subsurface. Montgomery Watson calculated that 46 extraction wells are needed in the Still
Bottoms Area and 30 wells are needed in the Off-site Containment Area based on the areal
extent of impacted soil. To provide adequate coverage, the wells will be placed so that
there is overlap of the ROI. Within the Still Bottoms Area, the ISVE well locations may -

‘need to be field-adjusted to avoid site structures and avoid interfering with theé ACS facility

operations. Conceptual layouts of the Off-Site Containment Area and Still Bottoms Pond
Area ISVE well fields are presented on Figures 5 and 6, respecuvely

The well heads will be below grade in shallow utility vaults, but accessible for vacuum and
water level measurements and vapor sample collection, if needed. Each well head will
consist of a removable cover, throttling valve, sample and monitoring port, and lateral
conveyance line. Ports will be installed on the lateral line to measure vacuum and collect
vapor samples. A typical well design is shown on Figure 7. :

The conveyance piping plan will involve laying pipe on the existing grade or slightly below
grade, to minimize trenching and the handling of contaminated materials necessitated by
trenching. The initial and permanent covers will be placed over the pipes to protect from
traffic and weather damage. Because the cover thickness will be less than 4 feet, the pipes
will be insulated at low points, where condensate may accumulate to provide additional
freeze protection. The conveyance piping of the ACS ISVE System will be designed so
that series of wells in the well field are joined to a common header. Wells located within
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pipes will be connected to one common header at the blower. The header sectrons will
have valves at the common header pipe to perform fine vacuum and flow adjustment Each
individual well will have a valve at the well head for coarse vacuum and flow adjustment
and to allow air venting durmg system operatron The p1p1ng conﬁguratron is. presented in

Figure 6.

The Off—S.ite Containment Area will have five well sections in the well field.. The well

sections will correspond to -specific areas' within- the Off-site Containment Area, but

because of-the topography of the site, the header placement for each well section. will-be
located through the center of the area to minimize the need for trenching. The Off Site
Containment Area is mounded, with the highest elevation near the center of the. impacted
area. The headers are designed to slope outward towards the edge of the 1mpacted area
(and toe of the cover) to reduce condensate accumulatron in the headers '

3.4.2 Vacuum Blower System
The ISVE blower system will be housed in a small bulldrng ‘on or near the well field. The

* system blowers will be sized based on the estimated flowrate and vacuum requirements. It -

is anticipated a centrifugal blower will be used. Process controls will be minimal. " There
will be safety controls to shut-off the blower if it overheats or becomes flooded with water.
Included with the major equipment. components will be flow- meters, blower silencer,.
vacuum and pressure gauges and valves. The basic equipment components are presented in

‘Figure 8, Conceptual Process Flow.

343 Condensate Removal System

Initially, condensate will be generated in the ISVE system because the soil vapor will hkely
* be saturated or nearly saturated with groundwater vapor. As the Site is dewatered and the

subsurface moisture is removed, the water saturation of the vapor will drop, however, some
condensate will still be generated The condensate will be minimized through operation of
the system and to minimize accumulation. Operating the system at low vacuums will
minimize the condensate, which can be reduced further, either in the field or collected and -
removed at the blower inlet. Condensate can be removed in the field by sloping the
conveyance piping toward the wells, installing filter fabric in the wells drlplegs in the well

“field or a combination of these or other’ components

At the blower, the system will include a “knockout” tank with a.demister. Condensate
‘removed from the system will be treated in the groundwater treatment system; A condensate
transfer pump will pump the condensate to a storage tank or the groundwater influent
: equalrzatron tank in the Groundwater Treatment Plant. An alarm level will shut the ISVE:
system down to prevent water from flooding the blower. -
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3.5 EXTRACTED VAPOR TREATMENT SYSTEM

It is anticipated that, initially, the vapors extracted from the system will require treatment ‘7‘ I/
prior to being released to the atmosphere. Initial vapor mass flowrates from the wells ‘}“(
during start-up are estimated to be greater then the allowable air emission of VOCs. The i
initial vapor will likely be treated with either a thermal or catalytic oxidizer. Because of
the chlorinated compounds in the inlet vapor stream, a scrubber will be required to remove
hydrochloric acid that is generated during oxidation of chlorinated compounds.

H\,;_twi N 2ilfen “
Typically, this initial vapor treatment is required until vapor removal rates decrease after
the initial pore vapor has been removed. At that point, the vapor concentrations in the
ISVE system will be lower than concentrations at start-up and will be limited by the
contaminant diffusion rates. For the ACS Site’s ISVE system, the mass removal rates at
start-up estimated for a single well will likely exceed the treatment capacity of the oxidizer,
therefore it is anticipated that only a few wells in each area will be operated at start-up until
the rates decline. Vapor treatment with regard to start-up and initial extracted vapor
treatment are discussed further in Section 3.7 Phased Start-up.

A less aggressive vapor treatment system will be used after the vapor concentration
decreases below a point at which it is no longer cost effective to treat the extracted vapors

with ffoxidizer. Depending on the vapor composition, vapor phase carbon may be a viable
option. A condenser or chiller/dryer may be considered in conjunction with the carbon, to
reduce the carbon usage. At some point, when the vapor concentration and m&cli_schqargeg A
drops below the regulatory requirement, direct discharge may be possible- Criteria for LW,
these modifications will be detailed in the Final Design. An air permit or notification will

be required because of the initial concentrations. The permit will specify the applicable
regulatory requirements.

3.6 COMPLIANCE AND PERFORMANCE MONITORING
Compliance monitoring will consist of monitoring to comply with air emission regulations.

Performance monitoring will be conducted to evaluate and optimize the ISVE system.
Performance monitoring will consist of sampling and analyzing the inlet and outlet vapor
of the extracted vapor treatment system and the incoming combined vapor from the well
field, and measuring vacuums, flowrates, and temperatures. Mass removal rates will be
calculated and evaluated to access the system performance and mass reduction over time.
Vapors from the wells or well sections will be sampled and analyzed and water levels will
be measured periodically.
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. -of short term start- operation

'- 37 PHASED START up

', ISVE wrll be 1mplemented first at the Off-Slte Containment Area because the vadose zone
1s sufﬁcrently thick at this; location to. allow -effective operation . before dewatermg is
- completed.- Therefore ISVE can be implemented in this area before the water elevation is - -

dropped to the target long-term level by the dewatering effort. After the water elevation in -

“ Off-Site Containment Area is dropped to the target level, the dewatering effort for thé Still
Bottoms.Pond Area will be:‘implemented. An ISVE system will not be installed at the Still-
- Bottoms Pond Area until dewatering has sufficiently lowered the water level, because the

shallow depth of groundwater in this area would limit. the system effectlveness ..

| "Start up of the ISVE systems at both the. Off-Site Contamment Area and Still Bottoms

PondArea will be conducted in phases because of. the uncertainties regarding subsurface

‘conditions and nature of the ISVE miass transfer process. All.the.wells and piping will be

installed-as shown on the design drawings and the phases will be conducted using the full-

- scalé well field. The overall concept of the phased start-up-.is to initially.-start operation -
.- with a subset of extraction wells, observe: performance over an initial period, and use the

initial results to adjust the design of the full-scale mechanical and vapor treatment system.
This will allow flexibility to adjust system operation and desrgn of subsequent phases to

"1 : optimize overall operation when operating conditions reach steady state or the diffuswe
. regime. - It 'will also provide a better understanding of local conditions around each well.

Specific features that w1ll be provrded by the ‘phased implementation schedule include the -

B followmg

.. '~Effective initial ope‘ration for uncertain site conditions."

. Capabihty to change operatmg configurations to deal wrth differences in
localized conditions o '

e FICXIblllty to modify system operation -as condltions change over time (i. e,
. from advective to diffuswe removal) :

¢

e Avoidance of treatment capacity exceedancesl'

.‘ . 'Optlmizatron of energy efﬁcrency by avmdmg OVCI'Slng the system based on .

initial - conditions and -minimize’ pollution due to. unnecessary bummg of ] '("jm\'

~———

'supplemental fuel.

The phased start-up: wrll be conducted in- lieu of a small scale pilot study Information
obtained from this start-up sequencing will be more comprehensive than a small-scale pilot -
test, because it will be utilizing the full-scale well configuration, will have a longer
duration, and: will cover a wider area. It will also be more cost- effective because the -
equipment sizing will be based on long- term operation during diffuswe extraction instead

..-1"
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It is anticipated that the start-up will be operated in three phases: '

1) day one to month six “pilot phase” .
2) month 6 to month 12, “design and installation phase”

~3) month 12to month 18 “optimization phase.”

After start-up, long-term operation and maintenance will begin.

'l
[

The first phase of ISVE in the Off-Site Containment Area will involve'-applying a vacuﬁm

to approx1mately eight wells, at the locations shown on Figure 7. These wells have been -

selected to provide a distribution throughout the designated areal extent of contammatxon
Initially, the applied vacuum will be provided by a blower capable of providing up to 500

. scfm flow at a maximum vacuum of 60 inches H,O. It is expected that the actual applied

vacuum will be significantly less, to limit preferentlal flow as much as possxble A 500 cfm
thermal oxidizer with heat exchanger will be initially used to provide extracted vapor
treatment with a maximum. destruction capacity. of 1 ,100 pounds per day. ThlS 500 cfm

~ System 1s referred to as a pllot system’.

Be_caUse of the initial high vapor. concentrations, it is likely that early operation will be’

limited by the destruction capacity of the thermal oxidizer. It is estimated that the initial
achievable removal rate from each may be as high as 1,000 to 2,970 pounds. per_day.
Therefore all eight wells may not be operated simultaneously during pilot phase operation.
The wells will be altemated initially to evaluate differences in characterlstlcs from each
well. : :

Once the characteristics are determined, wells with low and high “VOC vapor

‘concentrations can be operated simultaneously to prevent exceeding the treatment capacity

of the thermal. oxidizer, while maximizing.its volumetric capacity. The number of wells
operating at any one time will be gradually increased to maintain maximum destruction of
hydrocarbons in the thermal oxidizer. The ‘pilot phase” of ISVE will be operated for up to
six months. : o

vVOC concentrations in the extracted soil vapor will decline over time because;' of the nature
of the soil vapor extraction process and the mass transfer phenomenon. The decline may be
approximated by one of the three characteristic patterns shown in the figure below.
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' VOC VAPOR CONCENTRATION

CHARACTERISTIC PATTERNS OF VAPOR CONCENTRATION DECLINE

Ro

SCENARIO 1.

CONSTANT RATE | =
- —190% Ro

50% Ro

PEFt'CENj’ OF INITIAL CQNCENTRATION

10% Ro

i MONTHS-" |
§

_Concentratlons may drop gradually in'a nearly straight hne as shown in Scenarlo 1,
: -.moderately as shown in Scenario 2, or exponentlally and sharply as shown m Scenario 3:
"The desrgn of the full-size systém and phased integration of additional extraction wells will

be:dependent on the actual characteristic decline in concentrations that are observed during
the pilot phase. The implementation schedule for the next two phases is explamed for each

of the dlfferent scenarios in the followmg paragraphs :

'3 7.1~ Scenario 1~ Gradual Declme :

. Under Scenario 1, concentrations: will decline gradually and the trend of concentrations
. over the initial six months will approximate ‘a straight line. This scenario: represent a -
" “condition in which the extracted vapor is from a significant source such as'a trapped pool of

" free phase product invoid spaces. Typlcally, vapor congentrations for-this scenario would
remain relatlvely high and ‘initial operation of the. system would be. limited by the =
:destruction capacity of-the thermal oxidizer. Dependmg on the vapor treatment capacity
‘limit, it is possible that a subset of the eight extraction wells shown on Figure 7 would be

utilized for the first six months. Following the pilot phase, a larger system will be
designed, procured, and installed during the design and installation phase (month 6 through

. month 12). "During this time, additional wells will continue to be brought on-line, if

additional destruction capacity available in the vapor treatment unit. The larger system will

_ be started up at month 12 and used-in conjunction with the initial 500 cfm. system for the

next 6 month phase (optimization phase). During this time, the overall system will

'contmue to be optrmlzed and the initial system ) will be modlﬁed to treat the measured ﬂow

- 3.7.2- Scenarlo 2 Moderate Declme '

Under Scenarro 2, concentrations would decline moderately and after six months mlght be
as low as 50% of the 1mt1al values In this scenario, accessible subsurface contamination
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would be removed at a proportionally high rate, but the rate would reach an. asymptotic

- limit. The decline in concentrations over six months is expected to be sufficient enough

that all eight initial wells could be operated simultaneously by the end of the pilot phase
(six months): While the full-size system is designed and installed during months 6 through
12, additional wells would be brought on-line, as needed, to maintain max1mum destruction
capacity in the thermal oxidizer. The final system would be started up at month 12 and
used in conjunction with the initial 500 cfm system. As concentrations - continue ‘to-
decrease, the overall system would be optimized and the 500° cfm system would ‘be
modxﬁed to treat the mcreased flow. - :

3.7.3- Scenarlo 3 Exponential Decline

. Under Scenario 3, concentrations would decline exponentially so the concentratlon at the

end of month six would be significantly lower than the first day of operation. This pattern
would suggest that the accessible zones of high concentrations were relatively small and -
were quickly removed. An asymptotic level would be reached relatively quickly
representmg long-term removal of VOCs from the subsurface. If an asymptotlc level is
attained within the first six months, the design and installation of the full- -size system
would be expedlted and completed by month 12. As the full-scale system.is de51gned and
installed, additional wells would.be added, as appropriate, to maximize operation of the -

_ extraction ‘and treatment system. It-is possible that destruction of hydrocarbons for this

scenario would be limited by the flow- through capacity (retention time) of the oxidizer and
not the destruction capacity. In this case, the full-scale system could incorporate a catalyst

_that would be more cost-effective for lower concentrations. For this scenario, the full-scale

system would be implemented as soon as it was ready for operation. It is anticipated that
the system would be on-line and optimized before 18 months had elapsed from initial start-

up.

Regardless: of the characteristic decline scenario of VOC . concentrations; the full-size
system would be started up at the latest, by month 12 and would be optimized and fully
operational by month 18. After month 18, the system would be operated 'according toa
long-term operation and maintenance schedule that provides required serv1cmg of
equipment, change-outs, and .periodic adjustments. The locations of the 30 proposed:
extraction wells and configuration of the full-size extraction system are shown on Figure 5.
This system will provide complete coverage of the estimated extent of VOC concentrations
greater than 100 > At the end of 18 months (maximum), extraction and treatment of
soil vapor from the[Off-Site Containment Area would be conducted using one system -

M) by

The ISVE system for the Still Bottoms Pond Area w1ll be implemented in phases similar to |
. the Off-Site Containment Area, after the first ISVE system is fully operatlonal The first
- phase will use up to 10 wells as shown in Figure 6. This pattern of extraction wells would . -
~ provide information on achievable recovery rates from across the impacted area, as well as

other design parameters. The initial system will be operated for up to six months, a full-

size system will be designed from month 6 to 12, and the full-size. system will be -
- implemented and optimized from month 12 to 18. The full-size system is expected to
‘require approximately 46 extraction wells, a@n on Flgure 6, which will provide

recovery of VOCs above concentrations of 100{mg/L WM 0 ~ IN )L, ﬂ/ 5@ y / /(o ///5
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" 38 LONG- TERM OPERATION AND SHUTDOWN CRITERIA

The ISVE systems will be operated unt1l the prlmary remedlal Ob_]CCthC is satlsﬂed which.
. .isremoval of mobile volume of VOCs from the two source areas with the greatest potential
- tOoimpact soil and groundwater.in the future. The two systems will be operated in different
" . modes to maximize efficiency of’ recovery for the two characteristic contarnmant transport .

. regimes. - These transport reglmes are advective recovery and diffusive recovery.. A~
summary of the transport regimes and graph of characterrstrc concentratxons durmg each -

reg1me is provrded in the ﬁgure below. .

Advect1ve |
Reg1me

| D.iffusivle-'
- Regime

= "Elapsed Tti_m-e'-"---".' L

.. Long-term .operation- and Shutdown'criteria have .been developed l)ased on the physical

processes of contaminant recovery that are -part of the operation of an ISVE system. - The

ultimate performance of the ISVE system is difficult to predict because of the uncertainty
~ “and variability of the subsurface conditions. Consequently, the numerical parameters for .
~ shutdown will be difficult to define. However, the dominant recovery mechanisms,. - -
' fadvectrve transport (Stage 1) and diffusive transport (Stage 2), are understood and
shutdown criteria are typically developed based - on knowledge of these mechanrsms _

Shutdown criteria wrll be. deﬁned for the two stages of recovery.’ T .

38.1 Stage 1- Advectlve Transport Reglme ‘

During this stage the ISVE system will operate contmuously and will be optlrmzed to'_
-maintain the highest level of vapor concentrations possible. ‘The constituenits removed will
include contaminants in the most permeable zones -and contaminants that have the greatest

poterntial to migrate from the source area due to their mobility. The advective recovery of

- contaminants will be characterized by high initial . -recovery. rates, Wthh will decline over -
‘time as the most mobile contaminants are recovered and ‘contaminants acce551ble for-
. advective flow are depleted While advective transport. is. significant, the achievable -

recovery of contamination will be dependent on the total vapor flow rate: that can be

sustained. Thus, continuously operating the ISVE system to maximize efﬁc1ency is critical.

to optimizing contaminant recovery during advective flow.
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- 3.8.2 Stage 2- lefuswe Transport Regime

During the first mode of recovery,.the advective recox}ery regime, the ISVE systems will be
continuously operated during advective recovery until the VOC concentrations reach an.

~ asymptotic level. The asymptotic level will be determined by periodically récording the

VOC concentration in recovered. vapor and 1dent1fymg when the change in concentration

~ over time has beco_me negligible. Mathematically, the asymptotic level will be reached if
the slope of concentration change versus time is nearly zero as defined by equation (1):

5% <slope<0 e

"

The slope of concentration change over time will be obtained by.pl.ot'ting the trend of VOC.

'concentration over time, curve-fitting the data, and identifying the slope of the curve
midway between the two most recent data points. - If the slope is determined to be

asymptotic, the ISVE system will be temporarily turned off and cyclical operatlon will

-, commence in accordance with the criteria for dxffuswe recovery

’ Con_tinuouS' ‘operation. (Stage 1) will be concluded once  advective recovery of

contamination becomes negligible. The ISVE system will be operated for a périod of time

" to allow optimization of the equipment and full development of the vacuum field across the
-entire area of concern. After this period of operation, the magnitude of advective recovery

will be determined by monitoring the recovery rate of contamination and identifying ‘the

“time at which ‘the recovery rate has reached an asymptotic level. The system would be- '
* shutdown after a relatively-steady rate of recovery is observed; at such time, the ISVE.
~ system would be operated in a cyclical mode (Stage 2), with the duration of the advective
- stage depending on the level of soil vapor concentrations and the quantnty and mobxhty of
-_ contarmnants

Durmg this stage, vapor concentrations and mass removal are lmnted by dxffusmn rates.

_Diffusive transport will remain relatively constant as ISVE operation continues, because

diffusive recovery of contaminants will irivolve the slow diffusion from less accessible
areas. The rate of diffusion will be dependent on the concentration gradient -between the
permeable zones accessed by soil vapor extraction and pockets of contamination in less
accessible areas. Therefore, the key to maintaining recovery during the diffusive stage will
be. to” maintain sufficient operation of the ISVE system such that concentrations in the

vapor_flow remain relatively low, providing a concentration gradient between the less
accessible areas and more permeable zones. T_he ISVE system will be operated cyclically
during the diffusive stage. The cycle frequency will maintain a consistent concentration
gradient while decreasing the total volume of vapor-that requires treatment, .optimize the
efficiency of vapor treatment by maintaining the concentrations in vapor recovered. during

~_times of, and minimize short-circuiting that develops during continuous ISVE operation.

To optirhize the mass reduction, the 's'ystem will be operated in cycles by alternately -

~ operating well sections to allow vapor equilibrium in the soil gas to be achieved at the
-wells that are shut off. The timing of the ISVE system on/off cycles will be determined by

monitoring the concentration in recovered vapor. The purpose of the cycles will be to start -
the system when vapor concentrations are several orders of magnitude higher than at the
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time of the last shut-off period. The first off-cycle will last for three months, and then the
system will be operated until asymptotic concentrations are attained in accordance with
equation (1) again. Once asymptotic levels are attained, the system will again be turned
off. The duration of each off-cycle will be the same as the previous off-cycle, unless the
preceding period of operation was less than half the off cycle, in which case the off-cycle
will be doubled. In summary, each on-cycle will last until asymptotic levels are attained
and each off-cycle will last the same or double the previous off-cycle, depending on the
length of the preceding on-cycle. The frequency of cycles will be systematically adjusted
throughout operation to maximize the efficiency of mass removal.

Pulsing of the ISVE system will be stopped when operating cycles are less than 10 percent
the duration of off cycles. Pulsing the system until short periods of operation are attained
will provide recovery of significant contamination that has diffused from low permeability
zones. Once these short periods of operations are reached, the ISVE system will no longer
be technically or cost effective and shutdown will be appropriate. Therefore, this criteria
dictates ultimate shutdown once the ISVE effectiveness has declined.

At the time of final shut-down, the groundwater will be allowed to recharge to the barrier

wall maintenance level. The ISVE extraction wells will be opened and allowed to vent to
atmosphere as a passive system.

LU0Cs ~ DM it il fr55el
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: 1§ Use of the existing BWES trenches to dewater the Site.

' 4.0. DEWATERING

In accordance with the SOW in the ROD, one remedial component is to contain and treat

“the groundwater plume. The barrier wall contains the plume near the source areas and the -

existing groundwater pumping system removes impacted groundwater cont,aine'd within the .
wall to treat that water and maintain the water levels within the barrier wall.

~ Lowering the water table will ekpose portions of the soil contamination that is c'urrently-.

below the water table. Once the zone of contamination is exposed, the ISVE:system will
withdraw contaminated vapors from the subsurface for treatment. Exposing the soil will _
increase the effectiveness' of ISVE in both the Still Bottoms Pond -Area and ithe Off-Site

~ Containment - Area by exposing the areas with the. largest volumes of contaminants. =

Therefore, a critical component of the final remedy will'be the dewaterrng program for the . .
Srte :

" The water t'able'in the Off-Site Containment Area, in the proposed ISVE system iocation, is

currently approximately 8 to 10 feet below the ground surface (bgs). This vadose zone
(area between the water table and the ground surface) thickness is sufficient to begin ISVE .

_in‘this area. However, a majority of the - contaminant mass in this area extends to a depth

of 15 to 17 feet bgs. Therefore, to expose the largest areas of contaminant- mass and to

: optrmrze the performance of the ISVE system, the water table in the Off- Srte Contamment '

Area will be drawn down to 15 to 17 feet bgs.

! Because of the high water table in the Still Bottoms Pond Area (3~5’ bgs), this area will

require dewatering prior to implementation of ISVE. This area will be dewatered to a

- depth of approximately 8 to 10 feet bgs, exposing the areas with the largest mass of '

contaminants for extraction through the ISVE system. -

The areas of contamination that will remain below the water table are relatrvely small

compared to the areas that will be treated with ISVE. These areas are also contained within
the barrier wall and if the contaminants in these areas dissolve in ‘the groundwater, they will

be removed by the groundwater extraction system and treated in the water treatment plant. .

i

a1 ALTERNATES EVALUATION

Prelrmmary evaluations were conducted in order to determme the most effective method of

dewatering the Site, given the capacity limitations of the existing extraction trenches (the

barrier wall extraction system - BWES) and the groundwater treatment system Several

drfferent optrons were evaluated:

[N

2. Use of the existing BWES trenches to dewater and mstallatron of a separatron bamer

between the Off-Site Contarnment Area and the ACS facrlrty S [
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3. Use of the existing BWES trenches, installation of a separation barrier, and installation
of a series of well points around the Still Bottoms Pond Area to locally dewater this
area.

4. Use of the existing BWES trenches, installation of a separation barrier, installation of
well points, and installation of sheet piling around the Still Bottoms Pond Area to
locally dewater this area.

To evaluate these options, the storm water infiltration through various parts of the Site was
calculated and converted to a flow rate into the dewatering system. The effective pumping
rate out of the dewatering system was then calculated as the actual pumping rate minus the
infiltration rate. Several different covering and cover scenarios were assumed during
evaluation of infiltration rates through the ACS operating facility and the Off-Site Area.
For each option, a design pumping rate and an elapsed time to dewater were calculated.
Criteria for evaluating effectiveness include the pumping capacity of the trenches, the - Nl
volume and treatment capacity limitations of the groundwater pump and treatment system l .

and the time required to lower the water table in relation to implementation of the ISVE

systems. The results of the evaluation indicated that Option 2 was the most cost effective. ’\:'j‘;m
Details of the evaluation are included in Appendix C. / )é
(—‘/2%"1

4.2 SELECTED ALTERNATIVE

Option 2, installation of a separation barrier and use of the existing trenches to dewater

/ r both Off-Site and On-Site Areas, was determined to be most cost effective, because the
}/"’ ‘ option prevents exceeding the capacity of the trenches and treatment system while
Vi minimizing the time required to implement remediation. Therefore, the Alternate Remedy

{ includes installing a separation barrier wall just south of the existing railroad tracks, at the
g /\‘ south edge of the ACS operating facility. Because the ISVE system will begin in the Off-
/é"”/t “ Site Containment Area, this area will be dewatered first, allowing optimization of the ISVE
system to extract vapors from the majority of the contaminated area. The existing trenches

in the Off-Site Area will pump at 25 gpm (5 gpm from each trench) to dewater the Off-Site

Area. Following installation of the separation barrier (slurry wall), the Off-Site Area will

be surrounded by a barrier wall on the east, south and west sides, a clay layer below, a one-

foot cover on top, and the separation barrier on the north. Therefore, the infiltration into

this area is expected to be less than 5 gpm. Once the area is dewatered (which should take
approximately 7 to 8 months), extraction from the trenches can be “throttled back” to

produce a flow rate just equal to the infiltratio Matching the infiltration rate will

keep the water table lowered to expose the majprity of the VOC mass while the ISVE is in

operation and to keep the water level below th¢ barrier wall after the ISVE system is shut-

down.

| < f =
w1

Conceptual Design Document August 1998 ACS RD/RA Group
Page 29




* . Following the water table lowering in the Off-Site Area, the Still Bottoms Pond: Area water.
~ table will be lowered. -Because the Off- Site Area will require only 5 gpm to maintain the

lowered water table, the remaining pumping capacity will. be used in the three BWES .
trenches in the ACS facility. Additional pumps will be installed in these three trenches, to
boost their extraction capacity, and they will be ‘operated at approximately 35 gpm (10-12
gpm per trench) to dewater the:On-Site Area. Based on our evaluation, lowering the water
table in this area should take approximately six to seven months. Prior to dropping the -
water table in the Still Bottoms Pond Area, the existing Fire Pond will be filled, the ACS -

- Site will be regraded to more effectively drain storm water, and the Still Bottoms Pond

Area will be covered to reduce infiltration. (See Figure 9). .

-As a contmgency, if the trenches in the ACS facrhty are not able to dewater the Strll

Bottoms Pond Area effectrvely, well points would be installed near the Still Bottoms Pond
Area t0 locally dewater this area. However, because the ' treatment capacity of the
groundwater treatment system is limited, and the water extracted from well pomts very near .

* the .contaminant source are likely to be highly contaminated, this alternatrve will -be

avoided, if possible. If unaveidable, it M necessary to add temporary treatment -
capacity to the groundwater treatment syste to deal with .the additional flow and -
contammant loading. _ ' B

il e
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51 COVER REGULATIONS

50 COVER AND COVER DESIGN -

' As drscussed in Sectron 2.2, the proposed altemate remedy mcludes covering the areas of

the Site containing buried waste, as defined in the SOW. The Still Bottoms Pond Area and

B the Off-Site Area (including the Off- Srte Containment Area the area contlguous to the Crty
~of Grlffrth landfill, and the Kapica- Pazmey Area) are the two areas of the Site that will be-
... ~covered. Both of these areas contain concentratrons of VOCs and PCBs in the defined as
- buried waste which must be addressed as part of the Srte remedlal action. In addrtlon the "
) Kaprca Pazmey section of the Off-Site Area contains elevated concentratrons of lead in the

soil. The main Ob_]eCthCS of covering these areas are:

1. Elrmmate potentral direct contact wrth VOC- and PCB contammated soils (and
T .lead contammated sorls in the Kaprca—Pazmey Area) :

2 _Elrmmate potentral worker contact with VOC-contammated groundwater' :

3 '=Reduce the potentlal for contammant mrgratron to groundwater by reducmg
_infiltration to these areas; and . . :

- 4. Provide a surface seal for the ISVE system to rrumrmze potentral short crrcurtmg '
.. and maxrrmze the capture of VOC vapors.: : :

. In addition, covermg these areas will reduce the storm water mﬁltratron into the area rnsrde
. the barrier wall, thereby reducing . the amount of groundwater to be treated by the "

groundwater treatment plant

: Because covermg ‘was not a part of the orrgmal ROD the’ requrrements for. covermg at the '
- ACS Srte are not outlined in the SOW. Therefore several regulatory references were used _
. in the evaluation of various alternatives for ‘the cover (4,.5). An evaluation of conventional -
. and altematrve desrgns was conducted to determine’ an appropriate covering remedy design.
' Both Federal (U.S. EPA Subtitle D) and Indiana Department. of Environmental -
' 'Management (IDEM - Municipal and Hazardous Waste Landfills) regulations were used to -
- -provide potential design criteria for the evaluation. These regulations are particular to solid ..

and hazardous waste landfills, and therefore are not applicable to the ACS Site. However,

. they are relevant and may be appropriate for the final cover selection.. IDEM was contacted -
: drrectly to discuss the relevant and appropriate requirements, and recommended 329 IAC
-10-22-7 and deferred to U.S. EPA requirements to be used as gurdance for the cover

design. "This guidance requires the equivalent of a model RCRA cover (composite cover .

- with methane vent layer, drainage layer, frost protection layer, topsoil and vegétation) that

is 60 inches thick. However, the methane vent layer and dramage layer are unnecessary at

‘the ACS Site, as explained in the followmg sectrons

L
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~ 5.1.1 ' Methane Collection

Because of the landfilled nature of the Off-Site Contamment Area, methane generatlon in
this area could be a concern following the installation of a engineered cover.” However,
because the ISVE system in this area will extract and treat the vapors from within this area,

the need for-a methane collection or vent system‘is eliminated. For long-term venting,

following the shut-down of the ISVE system the ISVE wells wrll be modrﬁed to serve as -
~ passive vent points. :

Methane generation is not anticipated at the Still Bottom Ponds-Area, but is possible if

“there 'is anaerobic biodegradation occurring in the subsurface soil. As with the Off-Site

Containment Area, the methane, if generated will be removed through the ISVE wells

: erther under an active OI' passwe operatron

~ §.1.2 -- Drainage Layer

Although a requirement of the model cover referenced 'in the 329 IAC and us. EPA _
Guidance, drainage layers for the covers at the ACS Site are unnecessary Because of the n

. low slopes associated with the covered areas (1% in the Still Bottoms Pond and 1-8% in the .

Off-Site Area), a drainage layer would not effectively collect significant volumes of water.
This'i 1s supported by the HELP analyses included in Appendix D. -

Furthermore; because the ACS Srte is an operating facility with truck and equipment

traffic, process and water pipes, storage areas, -existing above ground tank, existing
- buildings and other structures the profile of the cover must be rmnrrmze‘/ especially on the

Still Bottoms Pond Area. Therefore, alternatives to the model cover are.being Leval'uated.

52 ALTERNATIVES EVALUATION
Various cover configurations are being -evaluated for regulatory acceptance,feffectiyeness
in the infiltration reduction , integration with the ISVE system, costs (qualitatively at this

" point), and coordination with the ACS operating facility ongoing production activities. ' For
- example, the cover to be placed on the Still Bottoms Pond Area must:

« Significantly reduce the storm water infiltration through. this area,
- * Comply with relevant and appropriate regulatory requirements,

« Provide an adequate surface seal for the ISVE system, and

. - Be cost effective : :

Further, if possible, the cover should:

. Mlmmrze disruption to the ACS operatrng areas, and allow access to operat10na1
~ areas within the ACS facrllty : o
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The first part of'evaluating the types of covers that are acceptable is to determine the

“effectiveness of reducing infiltration: . Infiltration through the covers was evaluated by

- using the Hydrologic Evaluation of Landfill Performance (HELP4) Model (7). The model -
is a two-dimensional iterative hydrological model of water movement across, 1nto through .
'and out of 1mpacted sorls and landfills.

The HELP4 model was used to compare the performance of eight standard and alternative
- cover designs. Weather data utilized for the evaluation were generated by the HELP model -
- as default values for Chicago, Illinois, and were constant for. all modeled altematrves
Variables for ‘the modeling input included cover design layer- -characteristics such as soil
- and geosyrithetic layer types and thickness. Table 2 summarizes the modeled output results
- . from ‘selectéd cover and. cover alternative desrgn scenanos ~Appendix D contarns the o

,complete model rnput and output

"5.3  PROPOSED COVERS

Based on the HELP model.results drscussrons with IDEM, consideration of potentially
relevant and appropriate requirements and coordmatron wrth the ACS operatlng fac111ty, the

followmg covers are’ proposed

".'531 StlllBottomsPondArea ' e .
The alternatives for covering the Still Bottoms Pond Area consrdered two scenarios: ' a -

cover for operating site area and a cover for non- operating site area.. The cover for a non-

' - operating site area was evaluated for the Off-Site Containment Area and will not be further .
-evaluated: here. “The cover for the operating site were focused to. two'types, followmg the . -

1n1t1al evaluatlon

1. A comp051te cover with gravel cover, mcorporatmg asphalt access roads
' 2.0 An asphalt cover with composrte low -permeability zone and wearmg surface.

" The area to be covered in- the Still Bottoms Pond Area is shown on Frgure 9 along with
- sections of the covers. The actual final cover profile is still being evaluated and will depend
~oon the operating requrrements worked out-with ACS Inc. For example because of the-

insurance stipulations of the ACS facility, vegetation is not perrnrtted within the ACS

E facrhty, therefore, neither of the two alternatives for the operatrng areas 1ncludes any form
of vegetatrve cover.

\',, @0 W/yﬂ“j?//l’lifﬁf/%&n /} ﬂu)é

= Erther alternative would consist’ of covering the Strll Bottoms Pond with 12 inches of

compacted clay, covered by geotextile, and six 1nches of gravel/slag as the initial layers of
the final. These initial layers will be constructed as an interim ¢over prior to lowering the

- “water ‘table and mstallatron of the ISVE system to reduce infiltration while dewatermg
-The final profile of the cover is stlll belng evaluated and may depend on operatmg needs of
- the ACS plant :
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Table 2. HELP4 Results for Modeled Scenlarios
ACS NPL Site '

Averﬁge Annual Totals

Peak Daily Values

JAL252042\2601 0 \CAPPINGEFFORT\HELP Final Caps.xls

1252042.260101

A Trial Cover Désign Number and Description inches.  cubic feet percent inches cubic feet
::3 Offsite Cap Design . o _ ' ' )
1S Cap | - Standard RCRA Model Cap (6"OL, 18"ML, 12"SP, FML, 24"CL) . S -
g g Precipitation _ - o 34.15 647,013 100 4.64 87,921
o Runoff . e 2.86 62,407 8.39 2.06 . 44,85]
. - - Evapotranspiration - 25477 554,649 - 7458 : e : -
5 ) Percolation Through Caver 0.00021 465 ° 0.00062 0.00046 10.11
OU : Lateral Drainage Collected - 58 126,345 16.99 . 0.03 651 .
O - ) .
e _ .
% Cap2- Alternative Cap -(6"OL, 18"ML, Geosynthetic, FML, GCL, 12"CL)
2 "Precipitation ' ' 34.15 647,013 100 - 4.64 87,921
. Runoff 507 112,633 "15.15 227° 49,451 -
Evapotranspiration 28.97 630,898 84.83 - --
* Percolation Through Cover 0.0038 83.08- ool 0.00022 4.71
Cap 3 - Alternative Cap - - (6"OL, 12"ML, 0.2" FML, 12"CL) : i .
Precipitation - ' : ' ' 3415 743,693 100 4.64. 101,059 °
_ - Runoff 517 - 112,659 15.15 227 49,439
> Evapotranspiration . 2897 630,903 - 84.8 - -
;E Percolation Through Cover 0.0034 736 0.0099 0.00026 5.68
3 Offsite Cover Design _ :
&  Offsite cover - Cover Area Limiting Rainfall Infiltration (6" OL, 12"CL) . .
i Precipitation ’ 34.15 867,642 100 464 - 117,902
Runoff 7.761 197,206 22.73 353 89,879
_ Evapotranspiration ~ 2507 | 636,995 73.42 - -
. Percolation Through Cover - 1.32 33,441 3.85 0.01. 259
> .
9} - B - - e
173 -
o
2
~ =
>
Q
3
[~ -
IS S )
APE/BPG .-
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532 Off—Slte Contamment Area _ S :
- Several cover alternatives for non-operating areas; such as the Off Site Contamment Area

were evaluated and narrowed to a smgle alternative. The cover wiil be placed only over
those area were- there is. buried waste as deﬁned in the ROD .and over areas of Griffith
Landfill that extend of the Site. - Twelve inches of compacted clay (much ‘of which has
already been placed).will 'be installed as an interim cover during initial operation of the

* ISVE system. Followmg 1n1t1al start-up, a- FML would be mstalled ‘over the clay, to -
- prov1de the primary low-permeability. layer. A 12-inch root zone would be installed over- .

the FML layer and ﬁnally a-six- mch topsorl layer would be installed and seeded to.provide |

'.vegetatrve cover. S _ A o i

~ Outside of the _covered Off-Site Containment Area, infiltration will be minimized possibly
- with-a cover installed over this area. The cover would consist-of 18 inches of c'ompacted
- clay, covered with six mches of topsoil and. vegetated. The. areas_and typical sections for

~_ the covered and-covered areas, based on the mforrnatlon prov1ded herein, are shown on
_ Frgure 10 : :

54 . SURFACE WATER DRAINAGE CONTROL : S
- The surrounding, Off-Site and On Site areas will be graded to improve storm water run- off B
~ .and prevent storm water run-on. Thé. dramage ditches and swales will be lined with-
~ appropriate erosion. control measures, such as straw. mattmg, silt’ fencmg, hay bales, riprap; -
" where necessary. The areas that currently pond water on the ACS facility will be regraded

to drain into the existing storm sewer system, or off-51te to the north or west wetlands.

~ The drainage patterns for’ both’ the On Site Area and the Off- Slte Area are shown on
o F1gures9and lO ' . ST

. "5 5 COVER IMPLEMENTATION S -
.The first layer of the final covers will. be placed as a temporary cover on the Stlll Bottoms

Pond Area and the Off- Site Containment Area, and will consist of 12 inches of compacted
clay, to provide a surfacé seal during the ISVE Start-Up. The 12 inches of clay will serve

- ~ as a temporary cover for the ISVE areas, and will allow adJustments to be made in the
ISVE systems (plpmg modrﬁcatrons reparrs valve or port additions, etc.) durmg initial -

start-up of the ISVE systems.. In this manner, damage to. the final cover:due-to. these
potential adjustments will be avoided. Following initial ISVE system start-up, the final
cover can then be constructed-atop the initial 12-inch clay layer, taking care to incorporate

“the ISVE wells into the final cover surface. Because the Off-Site Area currently . has

~ approximately 12 inches of compacted clay in ‘place, the placement of-the first layer of the .
. cover will be relatively simple, to consist of minor regrading and recompaction. In the Still -,

: Bottoms Pond Area, the existing gravel/slag base .will be scraped up to a depth of -
_ approxrmately 12 inches, the ISVE system will be installed, and ‘12 inches of, clay will be
.- placed and compacted. The gravel/slag w1ll then be reused to construct access roads on top
) of the 12-inch clay layer :

[ it
AULS

e
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6.0 DRUM REMOVAL IN THE ON-SITE CONTAINMENT AREA

The On-Site Containment Area contains buried drums that were identified _nsin’g hist'or_icalll i}
aerial photographs, geophysical investigations, and’ test pitting. In addition, during

installation of a water line from the ACS facility to the groundwater treatment plant,
several buried drums were noted in the side wall of the excavation. The drums dxscovered

_ during test pitting and installation of the water line appear to have been stacked three hlgh

and are generally intact. They are buried from 1 to 2 feet deep, and ‘extend to

. approximately 8 to 10 feet below the ground surface. These area are shown on Figure 2.

.Based on the: geophysical investigation conducted . in - 1991, during the remedial .
investigation ‘of the Site, one particular area of the On-Site Containment Area was-

identified as containing a group of relatively intact drums. Based on the apparent areal
extent and subsequent test pitting. to determine the depth of the drums, this area ‘was
estimated to contain up to 1000 drums. The geophysical investigation conducted in 1998,
which identified two more areas of probable buried drums, resulted in a rev1sed estimate of

up to. approximately 2,500 buried drums, based on total areal extent and the’ assumption

that the drums are stacked 3 high in the subsurface. It has not been confirmed that these

areas do contain drums, but these areas will be investigated to confirm and d_elmeate the -

extent of buried drums and to determine the drums’ integrity prior to excavation.

6.1 DRUM REMOVAL WORK PLAN

.The proposed drum removal in the deﬁned areas would be conducted in accordance with
the June 1997 Drum Removal Work Plan, submitted at the request of US EPA and
incorporated herein by reference.” The objective of the drum removal is to excavate and

dispose cf drums in the On-Site Containment Area. The areas to be excavatéd would be
based upon the geophysical investigations and would be staked in the field after conﬁrrrung
and delineating the location of drums the prior to excavation.

In general, the drums within the areas defined by the geophy51cs will be excavated and
staged in a lined, bermed area near the excavation. Air monitoring will be implemented to.
“ensure a safe working environment, and work will begin in Level B personal protective
equipment. Each drum will be fingerprinted to determiné the waste characteristics, and

then drums will be segregated into similar and compatible waste streams.  Composite

sampleés of each waste stream will be collected and “analyzed to obtain disposal

authorization. Following receipt of the analytical data from the waste streams, a waste
evaluation -report will be submitted to U.S. EPA, with recommendations. on disposal

alternatives for the drums. Upon U.S. EPA approval, the drums will be sent off-site for .

incineration, following applicable manifesting and transportation regulations.. Drums that

- are not intact would be bulked for'shipment. Drums not accepted at ar off-site disposal

facility would be buried in the existing Fire Pond (part of the Still Bottoms Pond Area),

" within the area to be covered and treated with ISVE. Contaminated soils that are ex_cavated :
* during the drum removal would also be placed in this area to be treated with ISVE..
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7.0 OFF-SITE GROUNDWATER TREATMENT

© Two areas of upper aqulfer groundwater contammatron have been delmeated at the ACS

Site. The shallow groundwater plume extending approxrmately 700 feet north from the
ACS facility has been termed the North Area and a plume extending approximately 2,000
feet to-the east-southeast has been termed the South Area. Localized contamination has
been documented in the lower aquifer near monitoring well MW-9. This contamination

- . appears'to be a direct result of leakage along the well casing at monitoring well MW-9 and

does not appear to be part of a wide spread release into the lower aquifier. The well has

- been abandoned and replaced .with MW-9R, future monitoring will be used evaluate
' " whether or not the source of lower aquifer impact has been eliminated.

]

' The outer line on Figure 1, marks the approximate extent of cOntamination-.in the upper '
. aquifer at the site. These areas were formed when groundwater contaminants migrated .
~away from the source areas, after ACS began operations in 1955. The installation of the

barrier wall in 1997 cut off further migration of contaminants from the source areas to the

~“groundwater in the North and South Areas. ‘However, these two areas of groundwater- -
*-contamination remain” outside the "barrier wall.  The primary contaminants in the
- groundwater are benzene and chloroethane - ' ' '

7.1 DESCRIPTION OF UPPER AQUIFER CONTAMINATION .

‘The North and South Areas of Groundwater contamination coincide with the historical =
- groundwater flow paths outward from the 'ACS facility. The North Area of groundwater -

contamination results from groundwater flow from the source areas inside the ACS facility -

" toward the north and west. The South Area'of contamination results from the groundwater
flow path from- the Off-Site Contamment Area and Kaplca Pazmey Area to the south
+ southeast. -

- Currently, a natural attenuatlon study is being conducted in-both the North and South Areas

to evaluate the capacity of naturally occurring process, in the ‘soil and groundwater to

. attenuate the contaminants within the . -plume. Periodic momtormg is berng conducted at .

wells within each affected area and at the edges of each area to document any trends or

- . constants in the groundwater quality and "contaminant concentratron The results will be.
further evaluated by .the application of modeling to assess’the relative. contributions of

microbes in the soils, reductive dechlorination, volatllrzatron and dilution: The natural
attenuation study was started during the third- quarter of 1997, after the barrier wall was
closed, cutting off the original source of .the groundwater contammatron from further :

mlgratlon to the affected areas.
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7.1.1 North Area

Historically, groundwater in the North Area started inside the ACS facility and flowed to
the west and north, where it discharged to surface water. To the west, the groundwater
discharged into the wetlands within 200 to 500 feet of the ACS facility. Samples collected
800 feet directly west of the ACS facility (MW 46), have showed only trace levels of
benzene, indicating the end of the area of contamination. To the north, groundwater
discharged to the drainage ditch 400 to 600 feet northwest of the facility. Samples
collected north of the ACS facility(from monitoring wells MW 48 and MW 49), have
consistently contained elevated levels of benzene (up to approximately 9.5 ppm) and 920,
chloroethane (up to 1 ppm). Monitoring wells located further to the north show that the
area of contamination ends in that direction (MW37, MW38, and MW39)

The PGCS, shown on Figure 1, was installed specifically to halt the further off-site
migration of contaminants to the north and west. Sampling indicates that the PGCS has
been successful in capturing the contamination to the west of the ACS facility. However,
monitoring results at MW48 and MW49 suggest that an area with benzene concentrations
of up to 10 ppm that is beyond the hydraulic influence of the PGCS extraction system, and
therefore, it represents a potential on-going “source” of contamination.

It is unlikely that natural attenuation will reduce the benzene concentrations to below
MCLs within the next ten years, so active remediation of the source in this area is proposed
in the Alternate Remedy. The remediation method proposed for this source is enhanced in-
situ bioremediation through the addition of oxygen in the contaminant are using products
such as Oxygen Release Compound (ORC®). ORC® is a formulation of magnesium
peroxide that slowly releases (over 6 to 12 months) molecular oxygen when hydrated. The
released oxygen enhances the naturally-occurring attenuation process in the zone of
contamination. The oxygen introduced into the groundwater by ORC® promotes microbial
growth and maximizes the ability of aerobic microbes to degrade the contaminants.

The remedial plan includes the treatment of an upper aquifer area, 100 by 100 feet, with a
saturated thickness of 10 feet as shown on Figure 11. The theoretical ORC® requirement is
based on the stoichiometric requirement of 3 oxygen molecules for every carbon molecule,
and an oxygen content of 1 pound for every 10 pounds of ORC®. Calculations, based on a
contaminant level of 9 ppm, indicate that approximately 150 pounds of contaminants exists
in the plume area. Therefore, approximately 4,500 pounds of ORC® will be required to
enhance the natural degradation of the benzene and chloroethane contained in the current
source of the North Area.

M / The ORC® will be injected across the upper aquifer by geoprobe. The geoprobe will be
L used to punch vertical holes across the upper aquifer in an 100 by 100 foot array with ten
WA L V™~ foot spacing. The geoprobe will inject approximately 45 pounds of ORC® into each of 100
v .~ holes punched across the saturated thickness of the upper aquifer. Monitoring will continue
\ P pper aq
| CL\ " at the monitoring wells in the vicinity and the results will be used in conjunction with the
VU{ Natural Attenuation Investigation to evaluate the effectiveness of bio-attenuation, enhance
g by ORC".
Y
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S 12 South Area : -
+ An area of benzene and chloroethane contammatlon also extends approx1mately 2000 feet
beyond the barrier wall towards the south-southeast in the upper aquifer. The hlstorlcal'

momtormg data indicate contaminant concentrations are generally below 1 ppm .in this

~area. Sampling results from monitoring wells MW41, MW42, MW43, MW44, and MW47,
- show that the extent of the-contaminated areas has been defined (Figure. D. A portion of

this plume area is located in what is essentially a low-lying -wetlands area, which is

‘conducive to- the microbial activity integral -to natural attenuation. Immediate active

remediation is -not planned for the South Area. It is’ also the subject of the natural

' attenuatlon study which will contmue untll the thll‘d quarter of 1999

- 'Decrea'ses have already been noted in the benzene and chlorOethane concentrations inside -
" the South. Area.of contamination. On the ba515 of the monitoring data and estimates of
‘natural " atteénuation based on the expected. half-life for benzene in the upper aquifer, . -

Montgomery Watson calculates that the benzene concentrations will be below the MCL of

- :5 ppb within ten years. By the end of 1999, the Natural Attenuation Study will have been
' completed and active remediation by ORC will have been conducted in the North Area for

one year: If the results of the Natural Attenuation study and.concurrent momtormg indicate

: "_that benzene concentrations may not reach the MCLs within-ten years, thé experience ° }L"/\ '
gained from the ORC _application in the North Area wxll be apphed to the South Area jn | Scey,y '
developmg an. actlve remedlatlon plan : . - '

areig,

o
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8.0 MISCELLANEOUS ACTIVITIES

~ Several mtscellaneous activities will be conducted as part of the final remedy for the Slte o

The following paragraphs briefly descrlbe these rmscellaneous act1v1t1es

+ Removal and Consolidation of PCB -Impacted Sediments from a dramage swale in
- the Wetlands - _ . : s

-e Consolidation of Miscellaneous Debris
« Upgrades to the Groundwater Treatment System .

'« Coordination with the ACS Plant Utilities

&

8 1 REMOVAL AND CONSOLIDATION OF PCB- IMPACTED SEDIMENTS IN .

THE DRAINAGE SWALE

The wetlands area to the west of the ACS facxhty, where the surface dramage runs away
from the Site, has been found to contain PCBs in the sediments. The PCB contamination
appears to be limited to the upper foot of sediment in this area, as defined in the Phase IT
Wetlands Investigation Report, February 1997 and shown on Figure 1. As part of the final
remedy, this area will excavated to a depth of approximately 1 foot, and transported to the

. Fire Pond, ‘where it will be graded in the area to be covered. The total volume of the

PCB-impacted soils to be excavated is approximately 850 cubic yards, based on the areal
extent and a 1-foot depth. Sediment samples will be collected from the floor and the sides

~of the excavation, to confirm that PCB concentrations greater than 1 ppm_have been

removed. The wetlands area excavatxon will be backfilled with hydric soﬂs and reseeded

with native wetlands vegetation. ﬂ/(? 6/71 712 / S 4 //M
| a ’ 1

- 8.2 CONSOLIDATION OF MISCELLANEOUS DEBRIS

Prior to mstallatxon of the cover or ISVE systems in ‘the Still Bottoms' Pond Area the Flre :
Pond will need to be filled. If uncontaminated soils (“clean fill”) from an off-site source -

~were used to fill the Fire Pond, they would necessarily be placed in an area which is known
‘to contain hazardous' materials, thus rendering the “clean fill” contaminated. Instead, the

placement of materials from several excavated areas on Site will be consohdated in the Fire
Pond, to be covered and treated by ISVE. These materials include: :
+ the investigate-derived materials (soil cuttings)now contained in drums. -
o Contaminated soil, debris, non-intact drums or drums from the drum removal :
~ activities in the On-Site Contamment Area that are not accepted at an off-site
. disposal facility. : '
o The PCB-impacted soils excavated from the wetlands area’
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"« The soil from the spoils piles '_,(VOC.- -and PCB'-contaminated waste and soil)-from
'the barrier wall'installation that currently lie in the Off-Site Area.

The placement of these materlals in the Flre Pond will ehmmate the need to fill the Fire ~
‘Pond with uncontaminated soil. By placing Site-derived materials into the Fire Pond,-:

further contammatlon of “clean” materials will be avoided, and ‘the materials which are

_ .placed in the Fire Pond will be convemently located for covermg and ISVE treatment

' 8 3 GROUNDWATER TREATMENT PLANT UPGRADE

Montgomery Watson currently operates the groundwater treatment plant at the Amerlcan

"Chemical Servrce NPL site in Griffith, Indiana. Groundwater is pumped from two sources:
" .the Perimneter Groundwater Contamment System (PGCS) and the Barrier Wall Extraction
_-System (BWES). This treatment plant was designed to tieat prlmarrly groundwater from -
.. PGCS. However, in the recent past, with increased’ actlvated carbon cells, groundwater
- from' the BWES has also been treated in this treatment plant.. The groundwater.

characteristics from the two sources continually change. In order to continue treating the .
groundwater ‘and not compromise the treatment efficiency, Montgomery :Watson has _

| .' _'-. identified specific upgrades/modifications that are necessary for this treatment plant. The

followmg sections dlSCUSS the key - upgrades/modrﬁcatrons that Montgomery Watson

: .recommends be executed

8 3. 1 Install -a Second All‘ Stnpper

~ The concentrations' of. VOCs in the groundwater from the BWES source have mcreased .
‘Currently, the ex1stmg groundwater treatment plant has a shallow tray "air stripper to

remove the VOCs.: Because of the h1gh VOC loading on the air str1pper ‘a significant .

. portion of the. VOCs reside in the wastewater downstream of the air stripper and get '
"adsorbed onto' the activated carbon resulting ‘in increased carbon replacement costs. In .
‘order to reduce. the costs incurred in - replacmg activated carbon, Montgomery Watson

' “proposes mstallmg a second shallow tray a1r strrpper in series w1th the exrstmg air strlpper

-8.3. 2 Provnde Outsnde Air Intakes for the Air Strlppers :
. At the present time, air for the existing air strrpper is drawn from 1n51de the groundwater o
~ treatment plant bulldmg Installation of a second air stripper will result in;increased air

intake for the air strippers from inside the building. The air inside the buxldmg is heated to |

" a temperature of 70 degrees F during the winter. Contmually drawing heated-‘air for air -
_stripping  will result in increased utrlrty consumption costs to mamtam a heated
~ - environment inside the burldmg Montgomery Watson proposes that air intakes for the
- blowers be extended to out51de the bulldmg - This should reduce the utlhty consumptlon .
costs. - : :

833 Install Filter Upstream of the GAC Cells S .,
Despite mstallrng a clarifier and a sand filter prior to the’ actrvated carbon cells there has
been evidence of carbon fouling by particulate ‘matter. . Montgomery Watson installed a
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pilot cartridge filtration sys_tem.' upstream of the carhons and found considerable build up of _'
' particulate matter on the filter cartridges. 'M'ontgomery Watson believes that particulate

matter smaller than 10 microns (u) will escape collection in the sand filter and plug the

~ carbon cells. Periodic backflushing of the carbon and early replacement of the spent carbon

results in increased operating costs for the treatment plant. Installing a proper filtration
system upstream of the carbon cells will lower the risk of carbon’ pluggmg and hence

reduce such operatmg costs.

| 8.3. 4 Phase Separator Installatlon

The concentrations of organic compounds in the BWES groundwater are high and the

- groundwater that is extracted during dewatering may contain some free phase product The
existing separator at the' groundwater treatment system can handle up to 35 gpm. However,

during dewatering, this flow will likely be increased. Lack of phase separation will result in
overwhelming specrﬁc treatment units such as the UV- Oxidation unit and the -activated -
carbon cells. Therefore, more capacxty is needed in the phase separator step of the treatment

-process. Hence, Montgomery Watson proposes installing a second phase separator to
separate ‘the free phase product from the groundwater. : - o '

835 Coagulant Delivery System

Montgomery Watson proposes to install a permanent coagulant feed system to the clarifier
in the existing tréatment plant. At the present time, Montgomery Watson uses a polymer in

conjunctionn with a coagulant to achieve maximum solids removal in the clarifier. The

coagulant addition system currently in place is a temporary arrangement. Montgomery
Watson plans to properly engineér a permanent coagulant addition system and 1nstall it at

~ the groundwater treatment plant

8.3. 6 Install a Final Blologlcal Groundwater Treatment System _

The existing ACS NPL Site groundwater treatment plant was designed to treat a maximum
influent COD of 55 mg/L.. The COD of the BWES groundwater has exceeded. 1,000 mg/L,
on occasion, and .could reach higher levels in the future. The organic pollutants and COD
are currently reduced in the UV-Oxidation system and the granular activated carbon
columns. These two Systems are not capable of adequately reducing the COD if the
influent COD is in the- -range of 1,500 mg/L and therefore upgrades are requ1red to treat
additional BWES groundwater on a continuous basis. :

- Montgomery Watson currently is installing a'biological treatment systerri pilot study

consisting of 3 Fract tanks to provide activated sludge reactors and a sludge ‘clarifier, and

- . two blowers to aerate the system. To select the best approach and design for the long-term

biological treatment at the Site, speC1ﬁc process information is necessary such as treatment
efﬂc1ency, COD reduction, etc. Montgomery Watson proposes to operate the pilot system
for four months while this process information is generated. Once the data from the interim

_biological treatment system is obtained, Montgomery Watson proposes that a full- scale

permanent groundwater treatment system be designed and mstalled

bl
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84 COORDINATION WITH THE ACS PLANT UTILITIES

A number df abo've.ground and under ground utilities exrst in the Still Bottoms Pond Area,

inside of the ISVE system footprint. Because this area will be covered as pan ‘of the final

. remedy, intrusive activities within this area- must be restricted. Therefore, the utilities ~

within this area will need to be relocated or abandoned- and structure will; ‘need to be

“removed or relocated The méasures to be-implemented, in the Still Bottoms Pond Area to

allow ISVE system installation and covermg are provrded on. F1gure 12.

The former tank farm concrete foundatrons and slabs utilities and other operatrng and non-
operating facilities w1thm the area to'be covered and treated with ISVE. will need to be
addressed prior to construction. . Coordination with the ACS FaC111ty to determme operating
requrrements if necessary in this+area, will be conducted. To provide the operating ACS

. facility with access through-the ISVE system area; an asphalt paved access road may be
- installed through the ISVE system well field at the approximate location where the existing
- truck access road is located. The overhead pipe rack could be placed drrectly along side
- this road, and access to this area could then be allowed Vehrcle access to the remammg_

- "ISVE system area would be restrrcted '
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9.0 PROPOSED PROJECT SEQUENCING

~ Because of the complexity of the project, and the interaction of the various components, a

project sequence that illustrates the approximate time frames for each of the remedial '
components has been developed. The attached flowchart illustrates the dependence of
certain components on others. For instance, the ISVE system in the Still-Bottoms Pond .

~ Area cannot be implemented before the dewafering in this area is complete; the icoveri_ng of
~ the Still Bottoms Pond Area cannot be started before the Fire Pond is filled; the Fire Pond

cannot be filled before the PCB-contaminated sediments are excavated from'the wetlands,
etc. S ' : : o ;o '
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3° PVC WATER RECICULATON UNE (2 TOTAL)

2° PVC AUSIUARY WATER UNE

8" AON CONTARGUENT LINE ~- (TO SEPARATOR)
2° MON STEAM UNE

1° IRON MITROCEN UNE

3% STAMUESS STEEL OOUSLE WALL TRANS UNE

12° PVC STORMWATER RUNOFF LINE

1° BLECTRICAL CONDUIT UNE TO FORMALDENYDE SYSTDM
30" MOM FRE PUMS SUCTION

6 MOM STORMMATER RUNGFF Lot

12° MOM CONTABRMENT LovE

4% WMON SEWER UNE ~ WATER TREATMENT EFFLUENT
1 1/2° QUICTRCA, CONDUT

2° DLECTRICAL CONDUT

1° CLECTICAL COMOUT TO COOUNG TOWER SYSTEM
3/4° DECTRICAL CONDUT TO COOUNG TOWER SYSTEM
2° ELECTRICAL ComOuT

I° MON NATURAL GAS UNE

1° PVC WATER UNE TO CHANGE BURLDING

2" FLEX CONDENSATE HOSE (ON SIONG TRACX TES)
4 TRL SEWER UNE

2° MOM WATER UNE FROM WELL TO PUMP WOUST
1° CLECTRICAL COMDUIT — WA CATE

10" CALWAMZED STORMEATER RUNOFF UNE (WONTORING STANON)
12° CALYAMZED/PVC STORMATEN NUNOFF UNE

10° CALVAMIED STORMEATER RUNOFF UNE

160
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FIGURE 13: ACS Conceptual Sequence - Remedial Action

D [Taskc Name £ i N AR AT e B S e
1 |Temporary Cover - Off-Site Area | [N |
2 |Pump and Treat On-Site GW ’ == =

Outside Barrier Wall
3 |Dewater GW inside Barrier Wall BT B | ;
4 |ACS Stormwater Improvements 1 - , ¥ - | L
5 |GWTP Upgrades S e = ,
6 |ORC Active Remediation - N. | | _ DRC used only if the Natural

GW Plume i ttenuation Study Results indicate that
7 |Wetlands Excavation ' 5 | ctive groundwater remediation is

5 ecessary.

8 |Spoils Pile Consolidation : 5 | |
9 |On-Site Containment Area Drum : |

Removal
10 |Fill Fire Pond
11 | ISVE-Off-Site Area
12 Separation Barrier
13 |Site Prep -SBPA
14 | Temporary Cover - SBPA
15 |Well Points - SBPA
16 | Dewater SBPA
17 | Active Remediation - SE GW

Plume _ _ _
18 |Final Cap - Off-Si r 1T il

- il ctive GW Remediation in SE Area only if
atural Attenuation Study indicates that it is

19 %

NG -SBPA ecessary. N. Area ORC results will be
20 |Final Cap - SBPA sed to implement active system for SE
21 |Begin Long-Term O&M

832'3}175/33‘“'"""’ : ' ACS= Ameﬁca,? ‘é”;,‘,:’{cﬂ,";’:;i‘g Task [N st ... Progress NSNS  Miestone 4P Summary
7_98_simple GWTP = Groundwater Treatment Plant Upgrade

ORC = Oxygen Release Compound
ISVE = In-Situ Vapor Extraction
SBPA = Still Bottoms Pond Area
O&M = Operation & Maintenance
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Appendix A - Contaminant Mass Calculations
Contents: : '
1.  Calculation Explanation
Tables :
Table Number " Description

la Average Mass - Still Bottoms

1b Average Mass - Off-Site

Ic Average Mass - K-P

2a Still Bottoms Total VOCs

2b Off-Site Area Total VOCs

2c K-P Area Total VOCs

3 Percentage of VOCs in Each Area
3.  Surfer Plots:

Plot Number Description
| Total VOC Concentrations - 0-3 ft.
2 Total VOC Concentrations - 3-5 ft.
3. Total VOC Concentrations - 5-10 ft.

4 Total VOC Concentrations - 10-15 ft.

5 " Total VOC Concentrations - 15-20 ft.
4. Cross Sections

Off-Site Containment Area

2 Still Bottoms Pond Area
3

K-P _Area




Mass Calculation for
ACS NPL Site

'Calculation of Areal extent:

Soil sample results from the Remedial Investigation and soils samples collected
since were compiled into one database. The data was sorted into the three main

areas:
' Contaminant Area Coordinates
- - Still Bottoms (N6686 to N7166, E5268 to ES695)

- Off-Site Contaminant Area (N5986 to N6343, E5083 to ES413)
- Kapic_a—Pazmey R (N5710 to N5915, E5023 to E5412)

The soil sample results were plotted by Surfer and maps were generated by the
following depth intervals: :

~ Still Bottoms: . 0-3 feet, 3-5 feet, 5-10 feet, 10-15 feet,
' : - 15-20 feet, and 20-25 feet (not
provided). '
- Offfsite Contaminant .Area: _ 0-5 feet, 5-10 fee;, 10-15 feet, 15-20
' ' ' feet, 20-25 feet (not provided), and 25-
‘. 30 feet (not provided).. :
- Kapica-Pazmey: - 0-5 feet, 5-10 feet, 10-15 feet, 15-20

" feet, and 20-25 feet (not provided).

A “dashed boundary” line was drawn on the attached surfer plots to indicate the

" areal extent of contamination. The areal extent was defined by soil sample results

that were greater than 100 ppm. For example, sample results at locations next to
each other had to be all less than 100 ppm to be outside the boundary.
Conversely, if a sample with a concentration less than 100 ppm was surrounded
by other samples with results greater than 100 ppm, the lower concentration

sample location was included within the boundary.

' The volume of an area was calculated by assuming an approximate areal extent

and multiplying by the depth of soil impacts. For example, in the Still Bottoms,

“the approximate size of the area is 450 feet diameter. The area is calculated as

159,043 square feet. The depth of the soil impacts are 25 feet, therefore the

~ volume of impacted soil is 3,976,078 cubic feet. The volumes for the Still

Bottoms area, Off-site area and Kapica- Pazmey are presented on Tables la, 1b,

' and lc, respectively.




. .

Review of the soil borings within each depth interval shows that there are data
gaps. For instance, soil samples may have been collected at a location in the 0-5
foot interval and in the 0-15 foot interval, but not in the 5-10 foot interval. It was

' reasonably assumed that if a contaminant was found at the .upper and lower .-

sample interval, the contaminant would be likely in the. middle interval.
Therefore, the volume was calculated by assuming the areal extent or “boundary”
was consistent at each interval.

Calculation of Contaminant Mass

The concentration of total volatile organic compounds (VOCs) for each sample

was calculated by adding the concentration of individual contaminants and

detection limits where -applicable. For instance, some samples had elevated

contaminant concentrations, causing detection limits for other individual

contaminants ‘to be raised by the laboratory and reported as non-detects. To be -
conservative, the concentrations of the non-detected compounds were set equal to

the elevated detection limits in these samples.

The average concentration -within an interval was calculated by adding the total
VOC concentrations of each sample within an area and depth interval and then

~ dividing the sum by the total number of samples used for the summation. For

example, in the sample interval of 0-3 feet in the Still Bottoms area, there where 6
locations were samples were collected; SB-091, SB-092, SB-093, SB-094, TP-05
and TP-07 (see Table 2a). . The average for those six samples is 20,410 ppm. (See

. Table 1a). A list of the borings used for calculating the average concentration for

the Still Bottoms, Off-site area and Kapica-Pazmey’s intervals are presented in
Tables 2a, 2b, and 2c, respectively and the averages are provided in Tables 1a, 1b,.
and lc, respectively.

The average concentration in each area is presented graphically by depth interval
on the attached plan view surfer plots and the cross-sections.

The average VOC mass was then calculated by multiplying the volume of the soil
in each interval by the average concentration within that interval. A bulk soil
density of sand at 100 Ibs/cu. ft. was used. For example, in the interval of 0-3 feet
for the Still Bottoms, the volume is 477,129 cubic feet and the average

* concentration is 20,410 ppm. The mass for that 3 foot thick interval is 973,803

pounds. (See Table la.) The mass for the Still Bottoms area, Off-si‘te_area,and
Kapica-Pazmey are presented on Tables ‘1a, 1b, and lc, respectivel'y. ‘

The total mass was determined by summiing the average mass of each interval.

The area whxch would be affected by SVE is the area above the water table. This
area is assumed to be 3 to 5 feet below the current water table which is assumed to

~ be.achieved with the future dewatermg plan The future water table levels are

anticipated to be



- Still Bottoms | 10 feet below ground surface
- Off-Site Contaminant Area 15 feet below ground surface

Therefore, the average mass where SVE would be applied is the sum of the mass
above the future water table. For example, the average mass for the Still Bottoms
would be 3,624,123 pounds. The average mass for the Still Bottoms area and the
Off-site area that would be treated with SVE, are provided in Tables la and 1b,
respectively.

Note that since the VOC mass of the 'Kapica-Pazme_y area is approximately 3% of
the total VOC mass and only 0.3% of the total soil mass within the Kapica-
Pazmey, SVE is not considered a remedy for this area (See Table 3). '

TLH/TAB/dlp/emp/PV]
\\chil_server\jobs\1252\042\260101\Mass Calculation.doc
1252042.260101
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973,803
6,425 - 318,086 204,378
10 30,758 795216 2445941
15 5,592 795,216 444,684
20 335 795,216 26,666
25 154 795,216 12,230
Total Average 10,331 3,976,078 4,107,703
Avg. @ 10 Feet 22,787
o . Volume | Mass
~ Depth to 10 feet 1,590,431 3,624,123
Percent of total mass in Still Bottoms @ or Above 10 Feet. 88.2%
J:\1252\042\database\1997\ASC Total VOCs :
. - Pagel1 7/7/98
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Table 1b Average Mass Off-Site -
B | aVeTage (ppm)| & VolumeX(€URH)| FAVErage Mass {1bs)
5 134 414788 54910
10 - 1018 . 414,788 42,214
15 | 135330 - 414788 1465453
20 - ; 6,659 414,788 276,187
25 | 229 414,788 0,484
30 o 174 414788 7,231

Total Average , ,7',455.54 2,488,728 ) 1,855,480

Avg. @ 15 Feet . - 12,557

| " Volume " Mass
~ Depth to 15 feet : 1,244 364 1,562,577
Percent of total mass in Off-Site @ or Above 15 Feet. . 84.2%

JA1252\042\database\1997\ASC Total VOCs Page1 - 5/1/98
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RS I
verage (ppm)j ¢

e P [ T
olume (cuiift.) |z

Percent of total mass in Off-Site .@ or Above 15 Feet.

J\1252\042\database\1997\ASC Total VOCs Page 1

S 4452 . 385000
10 | - 1082 385,000
15 o 2 . 385,000
25 - | 0.31 385,000
Total Average - 1,103 1,540,000
Avg. @ 15 Feet . 1,839
| _— _ _ . Volume
Depthto15feet - 1,155,000

171,406
40,880
66

12

212,363

Mass
212,352
99.99%

Note: SB-030 was not included in the estimation of average mass because the area was
excavated for the barrier wall and surrounding samples atthe depth interval had low concentrations ~

5/1/98
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Table 2a Still Bottoms Total VOC

\ [NORT 1 [sUM.VOCs 7% | Depth top 3| Depth bottom 4|z 58
'SB-091 . 15280.09 :6889.12 1128.07 i3 | i3
1SB-092 15367.35 16780.47 116487.4 !
:SB-093 .5499.68 16685.66
:SB-094 5661.57 16753.61
iTP-05  15496.76 16955.22
" TP-07 5654519 :6813.93
.TP-06 5558.39 6761.24
SB-073 1542086 683407 8948
|SB-074____ 15449.01 6877.5 143.28
'SB-091 15280.09 16889.12 577.3
1SB-092 15367.35 :6780.47 112.566
- 18B-093 _ 15499.68 16685.66 9704

iSB-094  15661.57_ 16753.61 13254.8
iSB-016 15468.79 '6948.32 17310
(SB-118 15620.5 6721.5 173250
SB-119 5567.4 16708.8 122968
158-017 5534.22 16747.9 R
|SB-018 15575.58 16822.4 18097
:SB-020 15322.66 '6942.54 76.495 i7
|5B-021 15553.73. 16950.64 10.443

=
n

(8]
[6)]
-
o

7
se110 56605 6751.9 1259260 7
'SB-069 5545.1 '6726.27 121446 '8
'SB-070 :5582.86 16719.7 17663.3 '8
=
8
8

10

SB-071__ _ 15620.11 681377 20862 |
'SB-072 . :5599.25 16873.15 . 137.76 : 10’
‘TP-04 5426.56 '6889.23 .:2594.8 ‘ . Ho
ITP-03 '5402.4 '6826.16 117140 {9 9 N |
1SB-014 15429.87 16817.52 75.66 11 11 _ 15 B

$8-021 6553.73 1695064 39,635 12 12 15 i
:SB-022 15550.34 '6780.1 '8842.12 12 T2 15 ,
:5B-023 '5556.59 16698.85 182,505 12 f12 ~ 15
SB-015___ '5462.63 /6865.45 7180 113 13 15
SB.07S  s48698  eoaved  73%2 s s 0 S
'SB-073 15429.86 16834.07 - 1942 : o 120
'SB-074 :5449.01 16877.5 576.46 o0

125

SB-071  5620.11 681377 61.23 |
i25
25 :

'SB-072 550925  6873.15 1509

:SB-069 '5545.1 1672627  14.466

JA12521042\database\199TASC Total VOCs - ' o |
. Page 1 ' : . 5/1/98




Table 2b Off-Site Total VOC

|LocATION

S [NORTH

*Isum VOGS ewlDepth top 56% | Dépth bottom: Iz o

37-

afad

Dt

"LSA 01

5720

:81.806

i0.5

i1.5

'SA -02

8770

1764 875

30.5 :

15

—

5
SB-081 526826 634338 04962 4 4 s
SB-082 541334 6280.41 5.1024 4.5 4.5 5
1SB-004 '5221.47 6099.18 14766.8 5 '5 5
iSB-079 518388 610194 05614 16 6 1o
SB-080 512602  16209.15 04667 6 6 10
1SB-081 15268.26 16343.38 0.7165 6 6 110
SB-082 5413.34 6280.41 1.255 - 6.5 6.5 10
SB-083_ _ 's39479 16030.23 04102 65 6.5 10
iSB-079 518388 6101.94 04643 8 8 10
|SB-080 . '5126.02 . 16209.15 10.4838 8 '8 10
'SB-036 5299.96  5986.36 '87.78 10 110 10
SB-037  15237.15 6051.48 41945 10 10 10
5B-038 1526178  16275.34 5107 10 10 110
SB-039 5173 6207.38 15576.5 10 10 10
' 1SB-083. - i5394.79 6030.23 1198.8 10.5 1105 15
iSB-025R  i5395.52  6182.29 12659.5 11 111 115
'SB-026R_ 528938 615173 ‘59665 _ (11 Ak 15
:SB- 027R 5343.42 6068.63 14116.25 11 11 15
SB 006 '5325.93 6119.44 118133 11.5 11.5 15
SB-003 524255 _ 16229.09 33229 112 12 15
SB-24R 53182 6267.85 3482005 _ |12 12 15
|SB-005 5282.44 6039.4 :3301.07 ' 15
1SB-007 5366.43 6229.86 222730 15
iSB-006  15325.93 _6119.44 14355 15
SB 003 524255  6229.09 3374125 20
1SB-005 '5282.44  16039.4 6227 120
:$B-037 5237.15 6051.48 5069.5 20
$8-039 5173 620738 49262 1 2
'SB-004A . 521268 608344 144645 120
$B-007 ' 5366.43 16229.86 113135 20
' 1524255 16229.09 60.28 20
| | 2608 2 |
' 18B-025R 15395.52 '6182 29 113.302 12 25
'SB-026R_ 5289.38  '6151.73 13361 i : 25
SB-027R 1534342 6068.63 6267 a1 21 8

ESB 038

'5261.78

16275.34

6051.48

113.836 _

771.23

235

'SB-039

SB 027RR

'SB-024R_
SB-026R __

18B-025R

5173 -

16207.38

43.04

1235 1235 25
123.5 235 25

534691
53182
15289.38

6078.06_

615173

[256.86

26 6

15395.52

16182.29

0.458

JM12521042\database\1997NASC Total VOCs

Page 1.

5/1/98
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~ Table 2¢ K-P Total Vocs

|LOCATION:|EAST }|NORTH &:3|SUM VOCs’| Depth top | Depth bottolz
© |sB-001 _ {s27316  5710.15 3183 |3 3 s
iTP-01 {5225 15750 160770 i3.5 - 135 |
'SB-043  i5365.56 57285 0229 145 45
1SB-044  |5352.84 579367 6140 4.5 4.5

'SB-045 __ 15289.43  5738.93  31.14 a5 145

1SB-046  15279.87  5801.45 :197.241 {45 45 5 ',
[SB-047 (520595  5814.14  213.969 |45 l4.5 5
SB-048 1523504  !5720.95 1216.54 45 4.5 5
|[SB-049 1516075 572603 _0.268 45 - 45 15
'iSB-050  i5145.95 - 5821.15  10.658 45 a5 5
SB-051 {5094.15  5721.8 '3316 45 {45 '5 |
$B-052 5076.06  i5832.98 = !1.215 45 i4.5 5
SB-053 5005.94 582379  i0.299 4.5 ‘45 i5

SB-054  l5022.58 572333 ~ 0.906 45 . 45 is ;
SB-084 . i5305.16 5867 '312.8 5 - 15 '5 |
SB-085 5411.88  |5793.81  10.4038 5 5 5 ;
SB-002 15322.28  5808.58  1904.7 55 55 110

1SB-041 '5016.05  '5796.61  0.256 5.5 5.5 10

TP-01 15225 . ‘5750 10.322 i6 6 - 110

{SB-087  i5317.73  5771.86 _ 0.4724 17 7 o

;_%@_-_qge_s_ 5138.92  5717.77  1144.874 |75 175 {10

1SB-028  i5146.05 590121  5529.2 8 8 0
|SB-029  {5204.43 583157  588.98. |8 '8 10
'SB-002 1532228 '5808.58  0.334 8.5 85 10
'SB-001 _ i5273.16  5710.15 . 10.31 9 '9 10
'SB-030  15096.61 574508 1664500 {10 110 10
'SB-040 1507257 . 591479 344838 0 10 10
'SB-088  [5138.92  5717.77 - :0.555 105 = 105 15

| 577186 2857 111 s
5796.61  10.31 123.5 1235 - 25

J1252\042\database\ 1997\ASC Total VOCs , Page 1 _ -, 5h/s8
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Total VOC Concentratlons (with nds)

[ Total Volatilwrgamcs Zpbﬁl)\ Sample' Depth

7500 |
0-3 | Feet

7000

- 6000

2ows

TV-88-3.arf

5000 . 5500 . 6000

. ' '
J./71282,/042 /VIENGS /SURT LR /T - SB=

RO APPOXIMATE LIMIT OF DETECTED
- TOTAL VOCs



i N :
‘-----------------

| -l G =
|

! -

Total VOC Concentrations (with nds)

Total Vélatilé/OrééﬁTEﬂﬁml\\' I Sar'npfe| Dep;th
-~ _

7500
3-5 | Feet -

7000

6500

6000

‘ .
12527042 ANDUSS /SURFIR,/TVOL - Lowg

: . \ , . \ Tvogsst |5
5000 5500 _ 6000

J

v - 5, APPOXIMATE LIMIT OF DETECTED
~- TOTAL VOCs



--—----------------
Total VOC Concentrations (with nds)

Total Volatile 9rgan|cs prn)4\l Samble-Depth

7500 _ _
' 5-10 | Feet
53\ * —
+ ‘%"
+ 3 ? |
a0
Gf +
- 7000 =
+‘ 259230 10 000 e
451 :rr/'uso l ]

- NF----7 1000

6500

6000 / : -
SR _‘g
Y ——
v s — 1
F TV)C—'ICl)..(lwg rs
. 5000 5500 : o 6000 .

LEGEND

"~ APPOXIMATE LIMIT OF DETECTED'
‘e’ TOTALVOGs .



Total VOC Concentrations (with nds)

Total Vclxlatil'e}rlgamc':s pﬁ)< [Sar'nple' Dep;th

7500

10-15 | Feet

- X

.
+
.
.

7000

6500

6000

e
]

v + 3
+, '>
. )
L -
— N
e _/" N VoG 15 at |

5000 5500 6000

-LEGEND . .
RO APPOXIMATE LIMIT OF DETECTED
- TOTAL VOCs

£/12527C1 200 DHGS JSURTER /TVOT - 15 gug




7500

7000

Total VOC Concentrations (with nds)

/ ’ -
L 4 9
- <1 +
. 1 M

Total Volaile Organics (ppm)—__ -+ Samplel Depth
-
T N R i
// : - .15-20 | Feet
/ /,\\ i

-+ 6500}

6000

£:.21252/022/A00WES SSURFLR/NOC=20 owe

p— —

D : e — - .

) /" ’ VOC.20.01
5000 : 5500 6000

’ LEGEND )

~- TOTAL VOCs

* APPOXIMATE LIMIT OF DETECTED



SBOB3
SBO27R
SB0O6

SBO24R
SBOO3
SB039

%

? o

"y 7
72
7 Z
Z Z
7 %
7 ZB

620

" Off-Site Area Section - Looking South

MONTGOMERY WATSON

Chicago, MNlinois

American Chemical Services NPL Site
Griffith, IN

OFF SITE CONTAINMENT AREA

- SECTION 1

_/
N

f@\ s

4:/1252/042/MWDWGS /SECTIONS/SECTION .dwg



6 > Emlind T~ 3R =4
B 2 pEBER £33 3
640 J\ o k ;V ?.:\Uﬂ
] N NN
s a0y 38 ‘
/// = 577 T §> Eiif aZR
% 155 N | %/
630 - :g/ .ggﬁo e ¥ E* ;gé
: 4 / ' P
| ] TRACOGN 9 o
% ‘e
625 8 | _jjj
;22 31 : ;jj
620 . 222 CLAY ;2;
Z 7
)

;>————-—FENCE -

\
-
é’*»

MONTGOMERY WATSON' |

Chicago, Winols

American Chemical Services NPL Site

Griffith, IN

STILL BOTTOMS POND AREA |

SECTION 2

J./l 252/042/MWDWGS /SECTIONS /SECTION2.dwg

”// .
—



FENCE

650

640

RN

ARRIER WAL
NN NN

630

SB043
SBO44
SB087
SB045
SB048
TPO1

b — ——— ——— e o — . —— —— e — — e e — —— — — — — — ]

SB088
SB030

b ——— —

AL

IR

620

K-P Area Section - Looking South

MONTGOMERY WATSON

Chicago, Illinois

American Chemical Services NPL Site
' Griffith, IN

K-P AREA

~ SECTION 3

e\

J:/1252/042/MWDWGS/SECTIONS/SECTION3.dwg

(N



N G GD GD SR GD G) ED G) G) BN OGN 5D G G5 OB 6N GE -
Table 3 | o
Mass of Total VOC Contamination by Area

| - | | | Contaminant
Areal Extent,| Concentration, |
acres |  ppm Mass of Total VOCs, Ibs
. - |Average Average |% of Total
[Still Bottoms Area | 3.7] _ 13,745| 3,700,000 ~ 65%
Off-Site Area - 1.9 10,890} 1,807,740 | 32%]
IK-PArea | 07| 2,560 1 197,120 | - 3%

5,704,860
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L Appendix B - ISVE Modeling Results
Contents: - : . _

i. . Modeling Explanation

2. Slides:

Slide Number Description
1 Summary of Modeling Effort
2 Hyperventilate Modeling Inputs
3 Hyperventilate Modeling Outputs
4 Modeling Sensitivity Analysis
5 Conceptual ISVE Schematic
6 BioSVE Modeling - Percent Removed Over Time
_ - Still Bottoms Pond Area
7 | BioSVE Modeling - Percent Removed Over Time
' - Off-Site Containment Area .

3. Off-Site Containment Area Modeling Results

Hyperventilate Screen Output

BioSVE Output @ 1.75 Darcy’s
@ 5.2 Darcy’s
@ 10 Darcy’s

4.  Still Bottoms Pond Area Modeling Results

Hyperventilate Screen Output

BioSVE Output @ 1.75 Darcy’s
@ 5.2 Darcy’s
@ 10 Darcy’s



Modeling for ISVE
ACS NPL Site

Modeling

Two screening models, acceptable to the EPA, were used: Hyperventilate

and BioSVE. These models only answer the question: “Is SVE feasible?”

The equations upon which the models are based are simplistic and provide -
“ideal” mass removal (Johnson et. al and Johnson et. al). Because the

models are simple, neither model predlcts accurate mass removal after

initial startup. (See Slide 1)

.- Hyperventllate prov1des a -check for the conceptual design, gives
‘achievable vapor flows based on the soil type and permeablllty and

desired mass removal for a given time frame.

The input parameters (See Slide 2) used for the Hyperventﬂate modelma
effort were: : '
- Soil permeability (based on site hydraulic conductmty, the soil’s air
permeability is 1.75 to 10 darcys) '
- Radius of influence (30 feet is typical and conservatwe for sand
according to the hyperventilaté manual)
- Screen interval (5 feet in Still Bottoms, 10 feet in Off-51te based on
the proposed dewatering plan)
-. Well size (4 inch dlamcter - typical according to hyperventilate
manual) ' :
- Remediation time (10 15 years considered reasonable)

Hyperventllate outputs for both the Still Bottoms and Off-site are

* presented on Slide 3.

A sensitivity analysis of the Hyperventilate model is presented on Slide 4.
The information is based on the user manual and several model runs thh

N differing inputs.

A typical schematic' for an SVE ‘system is presented on Slide 5. The
system generally consists. of extraction wells or trenches, conveyance

" piping, a condensate tank, a blower and stack. Typically, off-gas

treatment is required at the stack. (See Slide 5).

BioSVE provided a time rate of removal, which will determine if and how
much of the mass can be removed in the time interval of 10 to 15 years .
based on.the individual contaminants that make up the total mass of
VOCs. (See Slide 1). :



« * The input parameters for BioSVE were calculated in Hyperventilate. The
limitations of the model include an upper bound on the total mass of
contaminant that can be modeled.. Therefore, the total VOC mass was
divided by the number of wells anticipated for each area (from
“Hyperventilate) and BioSVE was modeled using the mass per well. The
modeled output (percent mass removal), although it was determined based
on the mass from one well, would apply- to the entlre site. The. input
parameters were: :

- Mass per well (total mass divided by number of wells) -

- Flowrate (from Hyperventilate - varies by area and permeablhty)
- Time frame (15 years) -

- Area (total area divided by number of wells)

- All other outputs were model defaults

_ . The output of BioSVE model is presented as a percentage of initial mass
(See Slides 6 and 7).
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‘Summary of Modeling Effort

"Two Models used as Screening Tools - Hyperventilate and
- Venting (BioSVE)'-IBOth referenced by U.S. EPA |
— Idealized models, predict maximum amounts, and don’t |
- account for subsurface dry-out and “crusting”
« Hyperventilate - |
~ — Can the mass be SVE’d effectively?
- — Will the Soil allow Adequate Flow?

« Provides a check for conceptual design, gives requlred flow and
achievable flows, but not tlme rate of removal.

. Ventmg (B1oSVE) -

— How easily are contaminants released?

— Over what time frame W111 contammants be released‘7 |

* Uses achievable flows from Hyperventllate gives time rate of removal_



| Hyperventilate Modeling Inputs }

. Permeabil_ity, daroys 1.75to 5. 2 to 10 (silty sand to |
o R sand/debr1s to debris) |

. ROI o 30 ft(60 ft. well spaolng)
~+ ScreenInterval 5 ft (Still Btms), 10 ft (Off-Site)
¢ Vacuum 60” (Still Btms), 120” (off-sne)'
| -_'Well Size - | - 18” borehole 4” plpe |

« Remediation Time - 10-15 yrs

r 'Depth of Water Table 8- 10 ft (Still Bottoms) |
- | - 12-15 1t (Off-Site)



Hyperventﬂate Model Outputs N

« RequiredRateof 490 to 990 lb/day
. Removal o - |
« Achievable Rate of 320 to 2970 Ib/day
- Removal . |
~« Number of Wells Req’d 56 (Still Bottoms)
R - 29 (Off-Site)
o Initial Vapor Conc. 400 - 600 ppm
- (ppm) - - - -

o Efficiency I | 70 _85% o |



Modehng SensmVlty Analys1s |

. Permeablhty
e .Well Radlus

."-RQI_

» Screen Length

¢ Vacuum: -

-« Time

~ ltol Effect
'16% increase in flow for

~doubling size

1 _16% decrease in flow for -

- doubling size

"'1 to 1 Effect |
1to 1 Effect below 120 |

In VaCU.UIIl

Inversely proportional to |

desired removal rate



Conceptual ISVE Schematic
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© BioSVE Modeling - Percent
T Removed OVCI‘ Time _- S .

Off-Site - Percent Removed
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B1oSVE Modeling - Percent
Removed Over Time

Still Bottoms - Percent Removed
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|

owrate Estimation: = |y Choose Sail Type, or
Optional - Enter your own perme ability values (darcy)
- 2) Enter Well Radius (m)
O Medrum _Sand 3) Enter Radius of Influence (ft) & Interval Thickness®
(3} TmeSand . ] 4) Optional - Enter your own well vacuum (406" = max)
5) Click button to calculate Predicted Flowrate Ranges
O SitySand ——— " : : ;
ct .
O Clayey Sits edicted Flomrate Ranges .
' Well Flowrat .
Imput Your Qwn Permeatifity Range Vac:u'm_ [5%\;-';1; .
Permeability Range (darcy) - B {single well) _ O Tt / ; Ze’
. . M5 [y, €2
L1757t 522 _ 2
- 5093 fo | 27 .
Wel Radius Em 10 1.84 to 548
Radius of Influence [~ 30 it 2. 384, _Jto | 1083
Interval Thickness™ ﬁ : 4 7.10 to - 2L11

) 50 1038 ——30.84
' L1311 e 56.77
1749 |to 5198

Into about Calcul

( -->Calculate Flowrate Ranges<—

thick